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Tensile testing solid propellants elevated 
temperatures. Lever mechanism shown here ac- 
celerates rate strain achieved 
electronically controlled crosshead. Note that 
jaws grasp dumbbell-shaped sample edges 
reduce possibility propellant failure other 
than its minimum cross section. 
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This the Army surface-to-air Nike-Hercules Missile which incorporates 
solid propellant sustainer unit developed and produced Thiokol Chemical Corporation. 


uses the Instron Tester 


Solid propellant rocket engines, developed and produced Thiokol Chemical 
Corporation, are the power plants that put the “go” into many our guided missiles. 

The solid propellant that powers these engines must resilient enough withstand 
extreme temperatures and very rough handling. Thus, numerous tensile tests are re- 
quired determine how each propellant formulation will perform rocket engine. 

performing these critical tests, Thiokol relies the electronic accuracy the 
Instron Universal Testing Machine. 

Thiokol another the long list leading companies many different fields who 
count Instrons perform universal testing and measuring functions, including ten- 
sion, compression, hysteresis and elastic modulus materials ranging from acetate 


zirconium. 
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FEATURES RCA 
HIGH MAGNIFICATION KITS: 


Reduce need for extreme photo- 
graphic enlargement, 
mizing the effect grain. 


Reveal new fine structures. 
Simplify lens compensation. 


Increase output high quality 
micrographs. 


Magnifications 
200,000X 


... RCA EMU-3 
ELECTRON MICROSCOPE 


RCA EMU-3 Electron Microscopes can now pro- 
duce electron images magnified directly 
200,000 times means newly developed 
High Magnification Kit. RCA also offering 
High Voltage Focusing Kit which provides focus 
control both steps and continu- 
ous smooth linear change. 
cally eliminates image movement 
while adjustments are being 
made. additional fea- 
ture, these kits provide con- 
venient lens normalizing but- 
tons for microscopes 


equipped. 


These new Accessory Kits are available optional equipment with 
all EMU-3 Electron Microscopes now being shipped. They can also 
supplied for all EMU-3 Electron Microscopes now use. Both 
units blend with present instrument panel styling and are easily 


mounted position. 


Hundreds RCA Electron Microscopes have been responsible for 
brilliant accomplishments many fields. They have opened many 
new avenues exploration chemistry, metallurgy, medicine, 


bacteriology and biology. The technique operation easily 


acquired any competent technician. 


For additional information RCA’s new Accessory Kits 
literature the RCA Electron Microscope for specific applica- 
tions, write RCA, Dept. F-335, Building 15-1, Camden, 


RADIO CORPORATION AMERICA 


Tmk(s) ® 


CAMDEN, 
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New 


Now you can specify Kimble for your 
“hard” glass needs both graduated and 
ungraduated Kimax laboratory ware. 


New Kimax apparatus made from 
KG-33 borosilicate glass offers excep- 
tional durability well the same ac- 
curacy and fine workmanship that you 
associate with Kimble. 

may now make possible quan- 
tity discounts small laboratories. Ask 
your dealer how you may realize more 
savings when you buy Lab glassware. 
Kimble Glass Company subsidiary 
Owens-Illinois, Toledo Ohio. 
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KIMBLE LABORATORY GLASSWARE 


(Made from hard KG-33 glass)... 


KIMAX 
VGA 58 


17027 BURET. Marked “A” certify they 

meet N.B.S. for design and 
accuracy. Tested and retested insure ac- 
curacy. Sturdy, uniform tubing. Ends de- 
livery tips are ground and beveled mini- 
mize chipping. Rugged stopcocks with 
replaceable plugs. Machine-lined scales and 
numbers are durable. Capacity range in- 


cludes 10, 25, and 100 ml. 


14000 BEAKER. Uniform glass distribution 
sides and bottom for extra strength. 
Highly resistant thermal shock and chem- 
ical attack. Easy pouring. capacities 
ranging from 100 ml. 

27060 FILTERING FLASK. Walls are heavy 
withstand vacuum. Necks have heavy re- 


PRODUCT 
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thermal shock, hard knocks, chemical attack 


inforcing beads and are tooled for uniform 
stopper fit. Hose connection provides tight 
fit. Sizes from 1000 ml. 


28900 CHEMICAL FUNNEL. Thick-walled 
with beaded top and glazed tip for strength. 
size for each diameter filter paper. 
Long-stemmed (150mm) with stem bore 
sized hold column liquid. Bowl angle 
permits fast filtration. Sizes from 100 


15060 GAS WASHING BOTTLE. KG-33 glass 
withstands severe mechanical shocks. Seals 
are heavy, uniform and carefully annealed 
for greater strength. Finely ground stand- 
ard taper joints provide gas-tight fit. 125, 
250 and 500 ml. capacities. 


available through dealers the United States, Canada and principal foreign cities. 


GENERAL OFFICES OHIO 
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The specimen under compression test laminated timber, ft. length and in. square. 


Failure occurred 4,840,000 Ib. 


TIMBER FAILURE: 4,840,000 LB. 
giant B-L-H Universal Testing Machine 


Characteristic B-L-H ability design and construct testing equipment 


meet any requirements this testing machine, one 


the largest the world. Specimens ft. length can accom- 
modated, either tension compression. With it, designers and 
engineers are longer restricted testing small scale models. They 
can determine the actual performance columns, cables, trusses, 
girders and other structural components bridges, buildings, etc. 


For the best testing, see B-L-H first. Name your problem—tension, 
compression, fatigue, creep, impact torsion—and can supply 
you with the finest equipment available solve it. also offer 
broad variety accessory equipment and instrumentation. Write today 
Dept. for literature ask have B-L-H man call you 
and show what have offer. 


LIMA: HAMILTON 


Instrumentation Division 


Waltham, Mass. 


SR-4® strain gages* Transducerse Testing machines 
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Sixty-first Annual Meeting 


BOSTON, 


JUNE 22—27, 1958 


Symposia materials research—papers and honorary 
memberships presented—four industry luncheons—apparatus and photographic exhibits. 


Symposium Research Frontiers 


the nation’s leading scientists 
research engineering materials will 
relate the status research new en- 
gineering materials necessary for the 
space age. The speakers, all outstand- 
ing leaders materials research, will 
discuss accomplishments their 
tive fields that are helping meet 
pressing challenges the present and 
will assist prepare for the unfolding 
future. 

Dr. Earl Stevenson, chairman 
the board, Arthur Little, will 
speak Tailoring the Properties 
Dr. Bruce Billings, vice 
terials the Nuclear will the 
subject paper Dr. John Antal 
the Watertown Arsenal. 
Advances Polymer will 
Prof. Herman Mark, 


Department Chemistry, Polytechnic 
Institute Brooklyn. Arthur Ly- 
man, president and director research 
the California Research Corp., will 
Dr. Walter Hibbard, manager al- 
loy studies, General Co., will 
Physical De- 
velopments Glass will 
discussed Dr. Shaver, man- 
ager, Atomic Energy Research Dept., 
Corning Glass Works. 
Hippel, professor 
lecular 

This outstanding being 
organized and sponsored jointly the 
Administrative Committee Research 
and the New England District Council 
ASTM with Walter Smith Ar- 
thur Little, Inc., serving chairman. 


Medals and Awards Presented 


Several awards will again made 
this vear recognition outstanding 
technical papers and contributions 
the Society. previous years, these 
awards have been made during the 
Special Awards Luncheon. This year, 
however, the awards will made the 
following sessions: 

The Award Merit and Recognition 
and Members will 
take place the President’s Luncheon 

Tuesday noon the Hotel Statler. 

The Charles Dudley Medal, pre- 
sented for paper outstanding merit 
constituting original contribution 
research engineering materials; the 

Richard Templin Award, presented 

for paper describing testing 

methods and apparatus; and the Sam 

Tour Award, given for paper out- 

will presented the twenty-eighth 
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session after the Marburg Lecture. 

The Sanford Thompson Award, 
given for paper outstanding merit 
concrete and concrete aggregates, 
and the Hogentogler Award, given 
for outstanding paper soils for en- 
gineering purposes, will presented 
the Road Materials Industry Luncheon 
Wednesday noon the Sheraton- 
Plaza Hotel. 

The Max Hecht Award, given 
member Committee D-19 least 
three years’ standing recognition 
outstanding service the committee 
the advancement its objective—the 
study water engineering mate- 
rial—will presented the close the 
thirty-eighth session devoted the 
Symposium Radioactivity Indus- 
trial Water and Industrial Waste Water 
Thursday evening the Hotel 
Statler. 
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Industry Luncheons 


The four industry luncheons being 
held Annual Meeting for the first 
time this year promise outstanding 
events. Full details were given the 
April issue the and mem- 
bers and visitors are urged make their 
plans now attend. 


Copper and Brass Industry Lunch- 
eon, Wednesday, June 25, Speaker: 
Wilkins, Vice-President, Revere 
Copper and Brass Rome, N.Y. 


Road Materials Industry 
eons, Wednesday, June 25, Speaker: 
John Volpe, John Volpe 
tion Co., Malden, Mass. 


Luncheon, 
Thursday, June 26, Speaker: Prof. 
Hoyt Hottell, Dept. Chemical En- 
gineering, Massachusetts Institute 
Technology, Cambridge, Mass. 


Instrument and Apparatus Indus- 
try Luncheon, Thursday, June 26, 
Speaker: Dr. Astin, Director, 
National Bureau Standards, Wash- 
ington, D.C. 


Technical Sessions Two Hotels 


will seen from the outline 
technical sessions appearing page 
this BULLETIN, that the sessions will 
held both the Hotel Statler (indicated 
and the Sheraton Plaza Hotel (in- 
dicated (P)). general, have at- 
tempted place the technical sessions 
where they would most convenient 
for our members attending committee 
meetings. This will enable our mem- 
bers attend their necessary commit- 
tee meetings and also the technical ses- 
sions interest and, naturally, remain 
the same hotel wherever feasible. 
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The Boston Meeting 
Planners 


into the final weeks prep- 
aration for the Annual Meeting and 
look the outstanding program that 
has been arranged for the interest and 
pleasure ASTM members and their 
ladies, are impressed the tremen- 
dous amount effort put forth the 
officers and members the General 
Committee Arrangements its 
subcommittees. Listed here 
officers and subcommittee officers who 
have done much toward the success 
the meeting: 


Officers 


Ball, honorary chairman, Lowell 
Technological Institute 

Miles Clair, chairman, Thompson 
Lichtner Co., 

Emil Gramstorff, vice-chairman, 
Northeastern University 

burg Paper Co. 

Mahan, secretary, Baird Atomic, 
Ine. 

William Moore, treasurer, O’Con- 
nell Co. 


Subcommittee Chairmen 


Miles Clair, Executive 

Mardulier, Finance, Dewey 
Almy Chemical Co. 

William Buracker, Entertainment, 
Jackson Moreland, Ine. 

Mrs. Miles Clair, Ladies Entertain- 
ment 

Pomfret, Promotion and Pub- 
licity, Bethlehem Steel Co. 

Dietz, Technical Program, 
Massachusetts Institute Technol- 
ogy 

Junius Millard, Hospitality and 
Information, Quartermaster Research 
Development Center 

William Hyland, Transportation, 
Fay, Spofford Thorndike 

Walsh, Photographic Exhibit, 
Narragansett Electric Co. 


Shuttle Bus Service 


eliminate much inconvenience 
possible our members whose meet- 
ings might held more than one 
hotel, the Society will provide the serv- 
ices special Gray Lines bus which 
will make continual circuit the 
Statler, Sheraton-Plaza, and Bradford 
Hotels from a.m. p.m., Monday 
Thursday, and from a.m. 
p.m. Friday. This will mean that 
approximately every fifteen minutes the 
bus will stop each hotel. Admission 
this bus will registration badge. 


Exhibit and Preprints 


The Thirteenth Exhibit Testing 
and Apparatus and the Pho- 
Exhibit will held entirely 
the Statler. hoped that our 
members will take every opportunity 
visit these outstanding features 
our meeting. 

The distribution preprints will 
the Hotel Statler quite 
evident that attempt distribute 
preprints from more than 
would extremely due the 
large number papers 
that are available selection. How 
correctly divide our stock among 
three hotels would problem higher 
statistical analysis, and 
finally the ball. 


Ladies’ Events 


Monday 


Coffee Hour Hotel Statler, 


Shopping and touring ‘‘on your 


Tuesday 


Conducted Bus Tour—Historic 
Boston, Cambridge, Lexington 
and Concord with luncheon 
route the Wayside Inn—10 
a.m. 4:30 p.m. 


Wednesday 


Coffee Hour—10 11:30 a.m. 
Tour beautiful Gardner Mu- 
seum and afternoon tea the 
Museum’s Italian Garden—2:15 
p.m. 


Boston Pops Concert and Dinner 
Boston 
6:45 p.m. (Concert 8:45 p.m.) 
event for the whole family. 


Thursday 


Conducted Bus 
Shore Trip Plymouth, 
and other historical points with 
luncheon Hugo’s Cohasset 
the a.m. 4:30 
Or, 


North Shore Trip Salem, 
Swampscott, Saugus Iron Works 
and other historical points with 
luncheon the Swampscott 
Ocean a.m. 4:30 
p.m. 
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Program Additions 


addition the formal sessions 
and symposia announced the April 
ASTM the following com- 
mittee-sponsored sessions will held: 


Symposium Instrumentation, spon- 
sored Subcommittee In- 
strumentation Committee D-22 
Methods Atmospheric Sam- 
pling and Analysis, will held Mon- 
day, June 23, 9:30 a.m. 


Symposium Stability Distillate 
Fuel Oils, sponsored Technical 
Committee Burner Fuel Oils 
Committee D-2 Petroleum Prod- 
ucts and Lubricants, will held 
Wednesday, June 25, a.m. 


Symposium Electron Microscopy 
Particularly and Re- 
lated Metals, sponsored Sub- 
committee Electron Micro- 
structure Metals Committee 
Metallography, will held 
Tuesday, June 24, a.m. 


Changes 
the Provisional Program 


Since the appearance the Provi- 
sional Program the April ASTM 
BULLETIN, has been found necessary 
run the Symposium Bulk Sam- 
pling the afternoon well the 
evening Monday, June 23. The 
and Bertholf will presented 
the afternoon session; the papers 
Jr., Gioele, and Shelburne 
will presented the evening session. 

The reports Committees A-7 and 
E-6 will presented the sixteenth 
session rather than the fifth. 

You will notice the outline the 
program appearing page this 
issue, that are calling attention 
the note which erroneously appeared 
the Provisional Program that the 
Symposium Solvent Extraction 
the Analysis Metals was being spon- 
sored cooperation with the Chemical 
Division the American Society for 
Quality Control. This should have 
applied the Symposium Bulk 
Sampling. 

High Temperature Session 
Cast Iron Elevated 
Kattus and Bryan McPherson, 
Southern Research Inst., 

Crack Propagation Session (Twentieth 
Session)—Paper 
Tests Using the Congruency 
added session. 
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High Temperature Session (Twenty- 
second Session) and Non-Ferrous Metals 
The paper 
the 


(Twenty-fifth Session) 


Phosphor 


Properties 


being 


Latest Information 


Session on 


Grade 


Non-Ferrous 
High Temperature Session. 
“The 
Creep-Rupture Properties Nickel- 
Chromium-Aluminum Paul 
Shahinian and Achter being 
scheduled for the 


Metals 


High 


than 
Atmosphere 


the Session 


The paper 


Temperature 


on 


sium 


rather 
Non-Ferrous Metals. 

Products (Thirty-Sixth Session)—Paper 
New Cotton Fiber Paper Furnish 
—Properties, Applications, Identifica- 


Session 


Paper 


Harpham, Hercules 


Powder Co. added this session. 


The complete advance program and abstracts appeared the April issue the 


Meetings the Hotel Statler (S) and the Sheraton Plaza Hotel (P) 


Bulletin. 


The table below gives the outline. 


MONDAY, June 


1 Opening Session—Session on 
Fatigue (S) 


2 Symposium on Basic Mecha- 
nisms of Fatigue (S) 

Symposium on Some Ap- 
proaches te Durability in 
Structures (S) 

4 Symposium on Solvent Ex- 
traction in the Analysis of 
metals’ (P) 

5 Symposium on Bulk Sampling' 
(P) 


—4:30 p.m.— 
6 Report Session (S) 
Reports A-2, A-9, C-2, D-7, 
E-5, E-11) 


5 (Cont.) Symposium on Bulk 


Sampling' (P) 


7 Session on Ferrous Metals 


8 Session on Concrete (S) 


Preliminary program which appeared 
the April issue of the ASTM Butuetin er- 
roneously indicated that the Symposium 
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TUESDAY, June 


Session on Concrete (P) 
Session on Fatigue (S) 


Symposium on Radiation Ef- 
fects on Materials (S) 


—12:00 noon— 
Luncheon Session, Presi- 
dent's Address, 40- and 


50-year members, Awards 
(S) 


Symposium on Radiation Ef- 
fects on Materials (S) 


Session on Textiles (S) 
(Report D-13) 


Session on Road and Paving 
Materials (P) 


—4:15 p.m.— 
Report Session (S) 


(Reports A-5, A-6, A-?7, 
A-10, B-7, C-4, C-7, E-6, 
Comm. 


E-12, F-1, Adv. 
Corrosion) 


—5:00 p.m.— 


17 Gillett Lecture (S) 


18 Session on High Tempera 


20 Session on Crack Propaga- 


Clyde Williams 
High Temperature 
Metals for the Future 


ture (S) 
Symposium 


ing Mixtures (S) 
tion (P) 


Effect 
Water on Bituminous Pav- 


WEDNESDAY, June 
MORNING 


THURSDAY, June 


FRIDAY, June 


21 Symposium on Materials Re- 29 Session on Soils (P) 39 Symposium on Particle Size 
search Frontiers (P) : Measurement (S) 
22 Session on High Tempera 30 Session on Coment (S) 
ture (S) 
= 31 Symposium on Particle Size 
(Report Jt. Comm. Effect Measurement (S) 
Temp.) 
—11:15 a.m.— —11:30 a.m.— 
23 Report Session (S) 32 Report Session (S) 
(Reports B-1, 8-2, B-5, Reports C-8, C-12, C-20, 
B-8, B-9) C-21, C-22, D-5, 0-14) 
—12:00 noon— —12:00 noon— 
Road Materials Industry Petroleum Industry 
Luacheon (P) Luncheon (S) 
Copper and Brass industry Instrument and Apparatus 
Luncheon (S) Industry Luncheon (P) 
AFTERNOON 
24 Symposium on Materials 33° Symposium on Particle Size —12:30 p.m.— 
Research Frontiers (P) Measurement (S) 40 Report Session (S) 
(Reports A-3, D-2, D-3, 
25 Session on Non-Ferrous —3:00 p.m.— D-10, D-11, D-12, D-16, 
Metals (S) 34 Symposium on Paper and F-2, 0-20) 
Paper Products (S) 
—4:00 p.m.— Report Session (P) 
26 Report Session (S) —4:30 p.m.— (Reports C-1, C-11, C-13, 
(Reports A-1, B-3, B-6, 35 Report Session (S) C-14, C-15, C-16, C-19, 


D-1, 0-9, E-4, E-10, Jt. 
Comm. Leather) 


27 Report Session (P) 
(Reports C-3, C-9, C-18, 
D-4, E-3) 


—4:30 p.m.— 
28 Marburg Lecture (S) 
E. W. Pebrson 


Man and Raw Materials 


ASTM Dinner 


—8:45 p.m.— 
Boston Pops Orchestra 


Solvent Extraction the Analysis Metals 
was being sponsored cooperation with the 
Chemical Division the American Society 


(Reports B-4, D-17, D-21, 
D-23, D-24, E-1, E-2, 
E-7, 


p.m.— 
Symposium on Paper and 
Paper Products (S) 

(Report 

—8:00 p.m.— 
Symposium on Applications 
of Soil Testing in Highway 
Design and Construction (S) 
Symposium on Radioactivity 
in Industrial Water and In- 
dustrial Waste Water (S) 

(Report D-19) 
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for Quality Control. 
plied the Symposium Bulk Sampling. 


—2:00 p.m.— 

42 Symposium on Applications 
of Seil Testing in Highway 
Design and Construction (P) 

(Report D-18) 


This should have ap- 
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PUBLICATIONS 


Symposium Spectrochemical Analysis for Trace Elements 


RECENT YEARS has 
become more and more apparent that 
important scientific advances have been 
attained because analytical methods 
have been developed for estimating 
very low concentrations certain ele- 
ments. Today whole industries are 
greatly influenced the ability 
determine control trace amounts 
elements present materials. These 
newly perfected techniques have found 
application such diverse fields 
medicine, animal nutrition, metallurgy, 
plant nutrition and geological explora- 
tion. Research the semiconductor 
and transistor fields has shown the 
great importance knowledge the 
presence and concentration elements 
present extremely low levels 
supposedly pure materials. Ina similar 
manner atomic energy research has 
placed greater and greater demands 
upon the analyst provide data con- 
cerning elements concentration levels 
which few years ago defied deter- 
mination. 


Determination Gases 


Metals 


THE DETERMINATION 
gases metals has become problem 
not only metallurgists and metals 
chemists but also engineers ap- 
plied fields. The material covered 
should vital interest those 
the electronics, missiles, and aircraft 
industries. 

This symposium presents five papers 
delivered the 60th Annual Meeting, 
June, 1957. They give comprehen- 
sive view current methods together 
with pertinent discussions received sub- 
sequent the presentation. 


CONTENTS 


Bromination-Carbon Reduction Method 
for the Determination Oxygen 
Metals—Maurice Codell and George 
Norwitz 

Emission Spectrometric Determination 
Gordon, and Tabeling 

Two Apparatus for the Determination 
Gases Metals—D. Guernsey and 
Franklin 

Application Vacuum Fusion Gas- 
Metal Studies—W. Guldner and 
Beach 


Because this growing interest 
trace analysis and because emission 
spectroscopy one the few methods 
available for analytical work trace 
levels, this symposium was arranged 
for presentation the Annual Meeting 
the Society 1957. 


CONTENTS 


Spectrometric Determination 
Gordon, and Tabeling 

Spectrographic Determination Trace 
Elements Metals—J. Norris 

Trace Analysis Means Graphite 
Spark—J. Morris and Pink 

Principles Quantitative Biological Emis- 
sion Spectrography—B. Vallee 

Application Emission Spectrography 
Trace Element Analysis Plant and 
Soil Samples—W. Schrenk 

Spectrochemical Analysis for Trace Ele- 
ments Geological Materials—K. 
Murata 


STP 221; pages; hard cover; 


price $2.75; members, $2.20. 


Oxygen Determination Using Platinum 
Bath and Capillary Trap—W. Smiley 
STP 222; pages; hard cover; 

price $2.20; members $1.85. 


Knocking Characteristics 
Pure Hydrocarbons 


THIS PUBLICATION makes 
generally available the data the 
knocking characteristics pure hydro- 
carbons that have been developed 
under the American 
Research Project 45. While 
formation was developed 
for the API project, its usefulness will 
expanded its broader distribution. 

The project has been very exten- 
sive undertaking and has entailed 
considerable amount research work 
out the Ohio State University 
the preparation hydrocarbons and 
research 
equipped with engines measure 
their knocking 

The objective the project was 
obtain samples wide variety 
pure hydrocarbons and relate their 
structures and physical characteristics 
with their respective knock limitations 
engines. variety engine types 
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and operation procedures were selected 
for this investigation because the 
important effect these variables 
knock rating the hydrocarbons. 


STP 225; pages; hard cover; 
price $6; members, $4.80. 


Elevated Temperature Prop- 
erties Weld-Deposits and 
Weldments 


particular use design engineers 
the power, oil, chemical, 
industries. This the 
tion that attempts draw together 
one place all the available elevated 
temperature data steels and similar 
alloys indicated current good 
welding practice. This publication will 
help the designer better under- 
standing welding applications. 

This report one current series 
ASTM Special Technical Publications 
summarizing properties alloys 
high temperatures. These 
pared under the auspices the Data 
and Publications Panel the ASTM- 
ASME Joint Committee Effect 
Temperature the Properties 
Metals. 


STP 226; 228 pages; inches; 


paper cover; price $5.50; members, 
$4.40. 


Paint, Varnish, Lacquer, 


and Related Products 
Compilation Standards, D-1 


Tuis publication has been 
compiled collect all the ASTM 
specifications, methods test, and 
definitions pertaining paint, varnish, 
lacquer, and related products 
have them together convenient form 
for industry. supersedes the Jan- 
uary, 1955 edition. contains some 
200 standards which are new, 
revised, have had their 
cently changed. Among these are stand- 
ards for pigments, drying oils, paint 
driers, thinners, 
lacquer, traffic paint, bituminous emul- 
sions, printing inks, putty, glazing 
and caulking compounds, weathering 
tests, naval stores, cellulose and deriva- 
tives, and miscellaneous specifications. 

Through cooperation with the Fed- 
eration Paint and Varnish Production 
Clubs, some standards this pub- 
lication have been approved also 
Federation Standards. These are in- 
dicated the Federation Number 
the standards approved. 


D-1 Compilation; 900 pages; paper 
cover; price $8.25; members, $6.60. 
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1956 Supplement the 


Bibliography and Abstracts Electrical Contacts 


THIS SUPPLEMENT covers 
the years 1955 and brings the 
total number references nearly 
2300. assist the reader there both 
author and subject index. 

tensive interest for the researcher 
the electrical contact field electronics, 
communications, and utilities. 


The original publication STP 56-G, 
covers the entire development this 
field from 1835 are over 
1,000 references and hundreds ab- 
stracts with original 
sources, dates and page 
STP 

STP 56K; pages, paper cover; 
price $1.75; members $1.35. 


Actions Standards 


The Administrative Committee Standards empowered pass proposed new 
tentatives and revisions existing tentatives, and tentative revisions standards offered 


between Annual Meetings the Society. 
Committee took these actions: 


CONCRETE PIPE 


Tentative Specifications for Concrete 
Drain Tile (Ap- 
proved March 31, 1958) 

New 
tions cover three classes nonrein- 
forced concrete drain tile with internal 
diameters from through in. fol- 
lows: 

(a) Standard Quality Concrete 
Drain Tile intended for land drainage 
ordinary soils where the tile are laid 
trenches moderate depths and 
widths. These tile are not recom- 
mended for internal diameters ex- 
cess in. 

Drain 
Tile intended for land drainage 
ordinary soils where the tile are laid 
widths, both. 

(c) Special-Quality Concrete Drain 
Tile intended for land drainage where 
special precautions are necessary for 
concrete tile laid soils that are 
markedly acid contain unusual 
quantities sulfates, and where the 
tile are laid trenches considerable 
depths widths, both. 


THERMAL INSULATION 


Tentative Method Test for Hot 
Surface Performance High 
Temperature Thermal Insulation 
31, 1958) 

New 
tions for insulating materials state 
minimum and maximum use tem- 
perature. This method test has 
been developed order have 
means which the maximum tem- 
perature may determined. 

AND RUBBER-LIKE 

MATERIALS 


Tentative Methods for Chemical 
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Analysis Synthetic Elastomers 
31, 1958) 

Revision.— The ETA Extract 
Method has been included order 
provide method for the determina- 
tion various organic constituents 
rubber. 


Tentative Recommended Practice for 
Nomenclature for Synthetic Elasto- 
mers and Latices 
(Approved March 31, 1958) 
codes and descrip- 

tions have been added provide for 

Silicones which were inadvertently 

omitted the original preparation 

the recommended practice. 

Tentative Methods for Testing Car- 
(Approved April 16, 1958) 
New methods 

apply the procedures for testing 
blacks when incorporated 
rubbers. They may used for check- 
ing the properties biacks being pro- 
duced the manufacturers for 
testing shipments blacks received 
consumer. All comparisons 
physical properties are made 
with reference black. 

Tentative Specifications for Non- 
Metallic Gasket Materials for Gen- 
eral Automotive and Aeronautical 
proved April 16, 1958) 
Revision.—These specifications 

have been rewritten and brought 

date with current practice. 

Tentative Recommended Practice for 
Description Types Styrene- 
Butadiene Rubbers (SBR) 1419 

(Approved April 16, 1958) 
Revision.—A new SBR Rubber as- 

signed the permanent number 1805, 

has been added Table IT. 
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Tentative Recommended Practice for 
Description Types Styrene- 
Butadiene Latices (SBR) 1420 
(Approved April 16, 1958) 
Revision.— Three new latices have 

been added Table which per- 

manent numbers have been assigned. 


MATERIALS FOR ELECTRON TUBES 
AND SEMICONDUCTOR DEVICES 
Tentative Method Test for Volatile 

Content Germanium Dioxide 

(Approved March 31, 

New Tentative.—A method de- 
termine the germanium content the 
oxide needed, especially since ger- 
manium dioxide very expensive 
material. 

Tentative Method Test for Bulk 
Density Germanium Dioxide 
(Approved April 15) 
New Tentative.—Germanium oxide 

bought powder form and the ap- 

parent density important phys- 
ical property processing the powder 
elementary germanium. 


STEEL 


Tentative Specification for Welded 
and Seamless Steel Pipe 
(Approved April 16, 1958) 
revision permits 

steel made the basic oxygen process 

furnished under these specifica- 
tions. 


FILLER METAL 


Tentative Specification for Mild Steel 
(Approved March 31, 

Tentative Specifications for Low-Alloy 
Steel Covered Arc-Welding Elec- 
March 31, 1958) 

Revision.— These specifications 
were revised order bring them 
date with current industry prac- 
tice. 


NSF Issues 
Lab Directory 


The publication “Directory In- 
dependent Commercial Laboratories 
Performing Research and Development, 
the National Science Founda- 
tion the most recent available listing 
this type laboratory and its activi- 
ties. 

The directory lists 565 laboratories, 
together with names senior officers, 
numbers research staff, and types 
research activities. 

Copies may purchased for cents 
from the Superintendent Documents, 
Government Printing Office, Washing- 
ton 25, 
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Centigrade Celsius? 


Worps wonderful 
things. cannot communicate with- 
out them and yet how much confusion 
can result from differences usage 
interpretation. find today with 
that well-known name temperature 
which the Ninth 
General Conference Weights and 
Measures decided 1948 officially 
change The National 
Bureau Standards has adopted the 
use its publications and 
has assumed the task promoting the 
use this new name the United 
States. has turn asked the ASTM 
give active support. 

What’s wrong with Why 
there any confusion? was firmly 
entrenched when went school—why 
not What does Celsius have 
offer make better? 

The so-called Centigrade tempera- 
ture scale was conceived the Swedish 
astronomer Anders Celsius little over 
200 years ago. chose the melting 
point ice one end his scale, the 
boiling point water the other and 


divided the interval between these fixed 
points into 100 equal parts degrees. 
These two fixed temperatures have long 
served fundamental points our 
scales temperature, but meeting 
preliminary the Ninth Conference 
Weights and Measures was suggested 
that the triple point water which has 
temperature 0.01 would better 
fixed point that the ice point. 
assigned definite value, could serve 
the basis the thermodynamic scale, 
desirable feature from the theoretical 
viewpoint. 

The problem words then reared its 
ugly head. the triple point were 
replace the ice point the fundamental 
interval between and the steam point 
would 99.99 degrees. This would 
hardly keeping with the designa- 
tion Centigrade which means 
ing hundred The French 
compounded the confusion pointing 
out that might very well 
From all this came the happy suggestion 
“why not has been done for all 


Schedule ASTM Meetings 


This gives the information available ASTM Headquarters. Direct 
mail notices all district and committee meetings customarily distributed 
the officers the respective groups should the final source information 


dates and location meetings. 


This schedule does not attempt list all 


meetings smaller sections and subgroups. 


Date 
June 2-6 


June 18 


June 22-28 Annual Meeting 


Sept. 24-26 


Committee E-14 on Mass Spectrometry 


Committee D-25 on Casein and Similar Protein Materials 


Committee E-14 Mass Spectrometry, and Mass Spec- 
trometry Panel of British Institute of Petroleum 


Place 

New Orleans, La. 
(Hote! Jung) 

Lancaster, Pa. 

Boston, Mass. (Statler 
and Sheraton Plaza 
Hotels) 

Lendon, England 
(Univ. of London) 


other temperature scales common 
use, name for its inventor, Anders 
would then fit with 
Kelvin, Reamur, and Fahrenheit. The 
Ninth General Conference adopted this 
proposal thus making the change 
official one. 

Acceptance this new name has been 
very slow the United States, although 
quite the opposite true other coun- 
tries. Travelers Europe today will 
find Celsius common usage and our 
scientific colleagues other countries 
are actively using this new term. 
order smooth the transition sug- 
our writings. The abbreviation 
course, eases the blow considerably. 

has been proposed ASTM 
Subcommittee Thermometers 
that ASTM take the initiative among 
technical societies and 
adopt this change terminology. 
What your opinon? 


Executive Secretary Recovering 
from Hip Operation 


March 5in Chestnut Hill Hospital, 
Executive Secretary Painter underwent 
arthroplasty his left hip, which in- 
volved the rebuilding the hip joint 
with precision cast vitallium ball and 
shaft. Everything has gone along 
normally and, this issue goes press, 
attending the meetings the 
the Headquarters office and expects 
get the Annual Meeting. 

Meanwhile good deal Society 
business has been conducted, especially 
during the period physical therapy, 
his quarters All Saints Episcopal 
Hospital Chestnut Hill. 

had been apparent for quite pe- 
riod that some remedial surgery would 
necessary repair the damage the 
hip caused osteoarthritis, and the 
logical action was the vitallium joint. 

The Executive Secretary wishes 
thank his many friends and associates 
the Society who have remembered him 
while the hospital. 


The Indian and Eastern Engineer 
100 Years Old 


Tue Indian and Eastern 
Engineer, the oldest and only engineer- 
ing journal its kind India and the 
Far East now its year, accord- 
ing recent letter from Mick 
Souza, executive editor 
manager, Our congratulations 100 
years service the engineering pro- 
fession! 
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ACR NOTES 


BRUCE GONSER’ 


its broadest 


sense fact finding. that 
practically every specification the 
has had depend upon some re- 
search for its foundation and for many 
the changes that keep date. 
Yet how much this research lost 
through lack proper publication! 

One the responsibilities the Ad- 
ministrative Committee Research 
encourage publication the results 
the many investigations that are con- 
not difficult when symposium 
involved organized technical 
program being arranged. Here, the 
program chairman and his committee 
usually solicit papers that fit the meet- 
ing. spontaneous articles 
appear, but all too rarely. The really 
difficult job bring light results 
investigation that some committee 
has had undertake order write 
reasonable specification, 

There are several reasons for this re- 
luctance publicize committee investi- 
gations. the divided authority 
that committee work represents. 
often one wants take the responsi- 
bility the bother gathering to- 
gether the threads activity that 


basis 


director, 
Institute; chairman, 
mittee Research. 


Battelle Memorial 
Administrative Com- 


Administrative Committee in Research 


may spread over several years and write 
into acceptable article. Almost 
always, there bit doubt the 
value the work those outside 
specialized task group subcommittee. 
Then, too, the evil inertia when 
investigation continues beyond the 
time when some the results are used 
the committee and one knows 
quite when, ever, the work will 
finished. 

Naturally, not all investigations un- 
dertaken ASTM committees are 
would well ask the advice Head- 
quarters. The Staff may get broader 
view specialized piece work and 
better position judge its impor- 
tance from the Society standpoint than 
those who actually have done the inves- 
tigation. The main thing give 
them, someone, chance say 
The tragedy with many 
committee activities that lot work 
done; hundreds, and perhaps even 
thousands, man hours activity 
into gathering facts from which speci- 
fication important specification 
change made; then many the re- 
sults are lost through failure write 
the investigation into permanent form. 

One the most important advantages 
publishing the results investiga- 
tion that leads specification 
give some reasons why certain analysis 


Waste 


Committee 
Research 


property designation made. 
Once specification published and ac- 
cepted and used, tends become 
somewhat sacred. One hesitates re- 
quest change when the unspoken in- 
ference that each designation and 
phrase has been debated over and over 
and final decision reached only after 
great care. possible that point 
the specification made through lack 
information rather than through 
conclusive investigation. Contrariwise, 
reviewing specification, some point 
frequently questioned possibly 
changed because one the new task 
group subcommittee happens re- 
member the data the arduous de- 
bating and painful compromises that 
went into the selection this particular 
value. 

Along with publication results 
committee investigations place 
where they can found readily the 
desirability using pertinent references 
specifications. seems sensible 
give those who must follow the specifi- 
cation some hint the source 
technical information used selecting 
important debatable points. This 
something for ASTM members con- 
sider. sufficient importance, 
however, justify complete, separate 
treatment rather than passing com- 
ment plea for avoiding waste re- 
search effort publicizing results. 


Keeping Abreast 
the Literature 


should grateful for 
space express surprise—not say 
ments made Mr. Frank Sisco 
your issue for December, 1957." 

this country not feel quite 
overcome the problem. 

Within the space letter will not 
attempt detailed discussion Mr. 
Sisco’s jeremiad. his state- 
ment that probably less than per cent 
the available literature abstracted 
any one year refers metallurgical 
subjects then irreconcilable con- 
flict with our own experience and obser- 
vation. 


Problem of Using Available Engineering 
ASTM No. 226, 
December, 1957, 
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“No library, far know, has the 
available staff, either numbers 
skills, index and classify periodical 
literature that they (sic) can de- 
livered the specialized reader de- 
mand, even ‘reasonable time.’ 
can only assume that, making this 
statement, Mr. Sisco confining himself 
conditions the United States—al- 
though does not confine himself 
when dealing the preceding paragraph 
with abstracting services. 

should happy show him the library 
this Research Association, which does 
precisely those things that Mr. Sisco 
has never encountered. And our library 
only one many such units main- 
tained the British Research Associa- 
tions. Most these libraries, do, 
issue abstract journal, cov- 
erage, speaking for ourselves, aim 
100 per cent coverage our own special 
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field and six years have had evi- 
dence that fall very far short 
this. 


Yours faithfuily, 
Wm. Fuller, 
Information Officer, 
British Steel Castings 
Research Association 


Author’s Reply 


was amazed learn from 
Fuller’s letter that abstracting the 
metallurgical literature the field 
steel castings his organization 
100 per cent coverage [its] own speci- 
fic field and six years [it] has had 
evidence falling very far short 
certainly not equaled any abstract- 
ing service any broad field en- 
gineering the United States, and 
question equaled any other 
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such service elsewhere the 
certainly not equaled the excellent 
abstracting services the Institute 
Metals and the Iron and Steel Institute 
Great Britain, both which have 
gone over item item and month 
month for many years. 


will admit that statement that 
probably “‘less than per cent the 
available literature [in engineering] 
abstracted any one year’’ was guess, 
but was educated guess based 
Library Congress survey, which 
stated that 1952 received 40,000 
taining 1,500,000 papers, and knowl- 
edge the number engineering jour- 
nals and reports received the En- 
gineering Societies’ Library New York 
and the number abstracts published 
annually Engineering Index, which 
covers all these journals. was further 
based the number journals ab- 
stracted the Institute Metals and 
the Iron and Steel Institute Great 
Britain and the American Society for 
Metals with the cooperation the John 
Crerar Library Chicago. Considering 
the data available when pre- 
pared original paper for the National 
Research Council about ago, and 
more recent information, now con- 
that estimate per cent 
coverage engineering literature 
probably somewhat 

Mr. Fuller objects statement 
that library has the index 
and classify the periodical 
This true for the United States, 
least for libraries which receive more 
than 1000 periodicals monthly, and 
sure that true for all other libraries 
the world unless they are very small. 
The Engineering Societies’ Library tried 
for years, from 1929 1943, 
financed gifts from cost 
approximately $4000 year, which too 
much justified prospective use, 
and the attempt was discontinued. 
About 300,000 abstract cards were pre- 
pared, about 20,000 year. How- 
ever, the classification was made 
librarian and not engineer, and 
consequently left much desired 
accuracy and completeness. know, 
because attempted use for 
metallurgy. 

have personally been working with 
indexes and abstracts the world’s 
periodical literature, the field alloy 
steels and cast irons, for many years, and 
feel that every statement made De- 
cember, 1957 ACR Notes was justified 
own experience. would de- 
lighted learn more about Mr. Fuller’s 
perfect abstracting service, and would 
pleasure exchange experiences 
with him personally. 

Frank Sisco 


ASTM Wood Pole Research Program 


Progress Report No. 


Editor’s report the sixth 
series covering the comprehensive 
testing program being conducted the 
Forest Products Laboratory under the 
sponsorship Committee D-7 Wood. 
The previous reports have been published 
the ASTM Bulletin and copies may 
obtained request. 


30-ft Class western larch pole the 
Forest Products Laboratory February 
1954, the extensive ASTM Wood 
Pole Research Program that had been 
under development Committee D-7 
Wood for severa] years got under 
way. Now, four years later the program 
outlined its last phase and 
nearing completion. 

The program involves the testing 
full-size poles five species both the 
untreated and treated condition. Tests 
were also included compare the re- 
sults obtained the cantilever method 
with those the machine test method. 
all, the program covers tests some 
600 full-size poles and some 15,000 tests 
small specimens evaluate the prop- 
erties the clear wood. The principal 
purpose has been obtain basic data 
the relative strength species the 
form full-size poles, both treated and 
untreated, and correlate the results 
with tests small clear specimens 
basis for developing specifications and 
design stresses, 

The work has been supported con- 
tributions from numerous interested pole 
producers, pole users, and agen- 
cies, and the testing work has been con- 
ducted the Society with the coopera- 
tion the Forest Products Laboratory. 
The details the program have been 
guided Advisory Com- 
Poles and Cross Arms ASTM Com 
mittee D-7 Wood. 


Progress Date 


has been the procedure the work 
progressed prepare interim reports 
covering the results the tests for each 
phase the program. These are dis- 


! Progress Report No. 5 appeared in the 
September, 1957 ASTM 16. 
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tributed members the 
mittee and contributors the pro- 
gram. completion the program 
the final report will made generally 
available published form. date 
nine interim reports have been com- 
pleted and distributed follows: 

Tests Untreated Western 

Poles. 


Tests Untreated Southern Yellow 
Pine Poles. 


Tests Untreated Douglas-Fir 
Poles. 

Tests Untreated Lodgepole Pine 
Poles. 


Tests Untreated Western Red- 
cedar Poles. 

Comparison ASTM Wood Pole 
Test Methods Based Tests 
Untreated Southern Yellow Pine. 

Untreated Lodgepole Pine 

Tests Treated Southern Yellow 
Pine Poles. 

Tests Treated Douglas-Fir Poles. 


Two other interim reports are now 
being reviewed and will 
shortly follows: 


Tests Treated Larch 
Poles. 

2. Tests of Treated Lodgepole Pine 
Poles. 


These reports provide wealth 
technical data poles that has long 
been needed for improved 
specifications and more rational basis 
for design. has been the practice 
the preparation these reports pre- 
sent the data detail but without at- 
tempting analyze the results terms 
and without drawing The 
last step the program will involve the 
analysis and interpretation all the 
data, integrating into final compre- 
hensive report for publication and wide 
distribution. far possible, avail- 
able data related phases factors 
affecting the strength 
poles will also incorporated make 
this complete compilation pos- 
sible. 


Current Work 


The tests the full-size treated west- 
ern poles the 30- and 25-ft 
have been completed. Only five 
full-size poles this species remain 
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tested the cantilever method. 
Work presently under 
completing the tests small clear speci- 
mens this species, the computation 
and compilation the data from the 
tests full-size poles and small clear 
specimens, and the preparation the 
interim report for this species. 
Consideration already being given 
the final phase the program which 
involves the critical review, analysis, and 
integration all the data into final 
report including interpretation the re- 
sults and conclusions. the 
extensive data available and the careful 
analysis required, this phase involves 
great deal technical time. near 
can estimated, with continuing effort 
the project originally outlined will 
completed about the end 1958. 


Supplementary Research Program 


was recognized that one the prob- 
lems confronting the committee di- 
recting the work was that adhering 
the basic program originally outlined 
without including number phases 
important supplementary work that ap- 
peared Examples phase 
that could not included were the ef- 
fect defects strength, studies the 
twisting poles result spiral 
grain, machine vs. hand peeling, full 
length vs. butt soaking, and the effect 
various preservative treating methods 
that might with each the 
species. was recognized that these 
that might employed with each the 
species. The work has been carefully 
confined the scope the original pro- 
gram. was recognized that these ad- 
ditional problems might later evalu- 
ated accordance with their impor- 
tance, and needed, supplementary pro- 
grams established. 

the analysis the data treated 
southern pine, was brought out 
that the particular standard American 
Wood-Preservers’ Assn. treatments em- 
ployed, with respect temperature and 
pressure, were such result sub- 
stantial loss strength beyond what 
was felt desirable accept good prac- 
tice line with the efficient strength 
utilization this important pole species. 
Following discussion the problem 
meeting the Technical Advisory 
Group Madison March, 1957, 
task group was appointed under the 
chairmanship Ralph Bescher 
study the problem. 

The committee agreed that should 
possible obtain satisfactory treat- 
ment southern pine poles without in- 
curring the losses strength observed 
the ASTM Wood Pole Research Pro- 
gram, and recommended 
search the subject. Because the 
proposed research was over and above 


May 1958 


the original ASTM Wood Pole Research 
Program and yet related it, was 
that Program under the designation 
ASTM Pole Research Program 
Because the results related southern 
pine and are special interest the 
producers and treaters concerned with 
this species, was further recommended 
that this program should 
written independently the main pro- 
gram. 


two-part research program was de- 
veloped. The first part consists plant 
experiments show satisfactory pene- 
tration and distribution preservative 
obtainable with milder schedules than 
the maximum under current AWPA 
standards. The second part consists 
strength tests full-size treated poles 
and small clear specimens show the 
milder schedules will have less 
strength. The first part the program 
about half done. Test material for 
the second part has already been selected 
and treated, and the tests will started 
the near future. The estimated cost 
$30,000 has already been 


Second Conference 


Financial Statement 

Originally the ASTM Wood Pole Re- 
search Program was planned for 2-year 
period, but soon became apparent that 
because the extent the work could 
not completed this time. Further, 
was apparent that additional time was 
needed for underwriting the cost the 
work. Contributions were accordingly 
invited over period years. 

Contributions the program 
February 28, 1958, were $256,980.94. 
Total expenditures the same date 
were $239,384.31. The estimated cost 
the work will somewhat exceed 
$260,000. this basis something over 
$20,000 required for the completion 
the program, $17,596.63 which now 
available balance funds already 
contributed. Some further contribu- 
tions are invited assure the satis- 
factory completion the program and 
the final report. 

Committee D-7 Wood wishes 
gratefully acknowledge the support 
the large number contributors that 
have made this program possible. 

Markwardt, Chairman 
Committee D-7 on Wood 


Analytical Chemistry Nuclear Reactor Technology 


Oak Ridge National 
Laboratory has announced 
second in a series of unclassified mec tings 
the role Analytical Chemistry 
Nuclear Reactor Technology 
held the Civie Auditorium Gatlin- 
burg, Tenn., September 29, 30, and 
October 1958. This meeting 
continuation the first conference 
which was also held Gatlinburg 
November, news account 
the December, 1957 issue Analytical 
Chemistry.) 

The first conference dealt specifically 
with reactor materials. the forth- 
coming conference, it is intended to con- 
tinue these discussions but with empha- 
sis analyses required prior the 
start-up nuclear reactors 
larly the same functions may 
applicable during reactor operations. 
Analytical chemistry pertains 
post-operational activities believed 
matter sufficiently broad interest 
and warrant the holding 
separate, future conferences 
aspect alone. 

intended that the program will 
contributory, and any worker the 
field who feels that has some worth- 
while contribution offer encouraged 
and invited participate the pro- 
gram. Papers any length which may 
require min for presentation 
will considered. Abstracts ap- 
proximately 200 words should sub- 
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mitted July Publication the 
proceedings anticipated and copies 
all manuscripts received prior October 
will included the publication. 
For further information concerning 

the details this meeting and for the 
stracts papers, please write 

Susano 

Oak Ridge National Laboratory 

Box 

Oak Ridge, Tenn. 


Magnetic Materials 
Conference 


Tue fourth Conference 
Magnetism and Materials will 
held Philadelphia, November 
20, 1958, the Sheraton Hotel. This 
conference sponsored the American 
Institute Electrical Engineers co- 
operation with the American Physical 
Society, the Institute Radio Engi- 
neers, the Metallurgical 
and the Office Naval Re- 
search. Authors should submit titles 
proposed papers August and ab- 
stracts September the program 
chairman, Callen, department 
physies, University Pennsylvania, 
Philadelphia, Pa. Further details may 
chairman, 
1900 Allegheny Ave., Philadelphia. 
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General Committee Arrangements 
1959 Paeifie Area Meeting 


Third series National Meetings the Society the Pacific area, the 1959 meeting will 


held San Francisco the week October 11. 


Already, this enthusiastic group ASTM mem- 


bers the coast laying plans for outstanding meeting, both for technical program and for 
entertainment. This will the second National Meeting the Golden Gate City and the third the 


West Coast. 


Co., treasurer general committee and chairman 
finance committee; McCoy, American Bitumuls 
and Asphalt Co., vice-chairman general 
and Grieve, Pacific Paint Varnish Co., chairman, 
technical program committee; (seated) Theo. Dres- 
ser, Jr., Abbot Hanks, Inc., honorary chairman 
general committee; Garin, Southern Pacific Co., 
chairman general committee; Hoopes, Fibre- 
board Paper Products Co., secretary general com- 


Left right (standing): Roy Henning, Eitei-McCullough, 
Inc., chairman, industry luncheons committee; Vollmar, 
Standard Oil Company California, vice-chairman, technical 
program committee; Lapier, Matson Navigation Co., 
chairman, transportation committee; Kinzie, Jr., Paci- 
fic Cement and Aggregates, Inc., vice-chair man, transporta- 
tion committee; Bussieres, Curtis Tompkins, Ltd., 
vice-chairman, social committee; Harrington, Clay, 
Brick Tile Assn., chairman, social committee; (seated) 
Noe, Pacific Gas Electric Co., chairman, plant visits com- 
mittee; Dozier Finley, Research Consultant, general chair- 
man, First Pacific Area National Meeting, 1949; Gard- 
iner, California Research Corp., vice-chairman, finance 
committee. 


Members the committee not shown above are: Davis, 
University California, honorary vice-chairman; Hanna, 
California Portland Cement Co., honorary vice-chairman; 
Wakeman, Los Angeles Harbor Dept., honorary 
Niesley, California Testing vice-chairman; Jen- 
more Dickason, Metal Control Labs., Inc., vice-chairman, finance 
committee; Ernst Maag, California State Dept. Public Works, 
vice-chairman, technical program committee; Cleveland, 
Phila. Quartz Co. Calif., chairman promotional and publicity 
committee; Conner, Baldwin-Lima-Hamilton Corp., vice- 
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chairman, promotional and publicity committee; Twining, 
Twining Laboratories, vice-chairman, promotional 
committee; Don Bowers, General Petroleum Corp., chairman, 
industry luncheons committee; Poulsen, Port Costa Brick 
Works, vice-chairman, plant visits committee; Moore, 
Dames Moore, chairman, hotels committee; Kennedy, 
East Bay Municipal Utility Dist., vice-chairman, hotels committee 
Dunn, Hersey Inspection Bureau, chairman, information com- 
mittee; Scherer, Rockwell Mfg. Co., vice-chairman, in- 
formation committee. 
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Technical 
Committee 
Notes 


Chemical-Resistant Mortars 


Significant Properties: Weight 
Loss, Compressive Sirength 


The weight loss various chemical- 
resistant mortars chemical solutions 
and solvents significant property for 
which Committee C-3 Chemical- 
Resistant Mortars, which met ASTM 
Headquarters April has developed 
test procedure. The significance 
this relatively rapid test evaluate par- 
tially the chemical resistance various 
resin mortars serve guide in, 
but not the sole basis for, the 
tion mortar for particular applica- 
tion. Along with the weight change, 
the appearance the sample and the 
appearance the test solution are also 
observed part the evaluation 
the test results. Compressive strength 
will also considered significant 
property the evaluation chemical 
resistance and method test will 
prepared. 

properties 
which test methods are being devel- 
oped include thermal expansion and 
shrinkage. The flexural strength 
chemical-resistant mortars will soon 
covered proposed method now 
its final draft. 

Present recommended practices coVv- 
ering each the four types mortar 
under the jurisdiction Commitee C-3 
will reviewed for the purpose mak- 
ing their contents more uniform. 
particular, the tentative recommended 
practice for use hydraulic cement 
mortars chemical-resistant masonry 
398) will receive careful review 
both the Hydraulic 
Mortars and the 
ommended Practices light sug- 
gested revisions submitted 
ceramic tile industry. The mortar mix 
proportions recommended for the setting 
bed will receive particular attention. 

Officers elected two-year term are 
Co., chairman; Burton, 
General Chemical Division, Allied 
Chemical and Dye 
man; and Reineck, Quaker Oats 
Co., secretary. Members large elected 
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Beaumont Thomas, Stebbins Engineer- Textiles 


ing and Manufacturing Co.; 
Co., Ine.; and Severance, The 
Ceileote Co. 


Natural Building Stones 


New Emphasis 
Performance and Tests 


Specifications for 
stone based quality the material 
continue the primary objective 
Committee Natural Building 
Stones, which met Washington, 
ard specification will provide the archi- 
tect and engineer with national stand- 
ard which will ensure the 
formance and use this type mate- 
rial construction. The 
ASTM type specification 
vide requirements based 
properties, the values for which can 
test, thus getting away from the old es- 
tablished procedure selecting natural 
building stone name and source only. 

Structural granite was the subject 
the second series specifications 
approved the committee for letter 
ballot. The first already accepted 
the Society, was for Roofing Slate. The 
specification for structural granite 
based relationship between com- 
pressive strength and per cent wear 
criterion durability, and classified 
into life expectancy less than and 
more than fifty 
gradings for specific use, covering both 
engineering and architectural grades. 

specification for exterior marble was 
reviewed, and suggestions were made for 
revisions which will make more ac- 
ceptable the committee. The proper- 
ties absorption and specific 
gravity, modulus rupture, compres- 
sive strength, and abrasion resistance 
the material subjected foot 
are the significant properties upon which 
the specification based. 
main two additional types building 
stone—sandstone 
which the committee hopes develop 
specifications. 
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Wash and Wear Terms Defined 


The development many new syn- 
thetic fibers, some having 
markable properties their ability 
take washing and drying without iron- 
ing, have introduced new problems 
terminology. What meant such 
terms 
line-dry; 
its Washington meeting March, 
Committee D-13 Textiles tackled 
these problems terminology and came 
with these proposed definitions that 
are being considered subcommittee 
ballot: 


(Wash-Wear), adj: 


General. term applied 
fabrics and garments that will satis- 
factorily retain their original neat appear- 
ance after repeated wear and home laun- 
dering with little pressing ironing. 


Nore 1.—*‘Retain their original neat ap- 
pearance’ means that the garment will retain 
any original pressed-in creases pleats and 
essentially free from undesirable wrinkles 
both during wear and after laundering. The 
garments should meet normal consumer de- 
mands for such properties durability, color 
stability, shrinkage, etc. 

Note 2.—-The 
ance of fabric or garment depends on several 
factors including the types and amounts 
(percentages) of fibers used, the fabric con- 
struction, the finishing treatment, the pres- 
ence colored pattern (either woven 
printed) and the methods used for washing 
and drying. All of these factors contribute 
the over-all performance and determine, 
any specific instance, how closely fabrie 
garment will approach perfection. This 
situation shows the variable behavior 
conditions and reflected the use 
specific commercial terms such the 
ing. 

ble-dry—A term applied variety 
properly fabricated garments 
which can laundered domestic type 
washing machines with regular centrifug- 
ing (spinning) followed tumble drying. 
This frequently termed 
wash-and-wear.”’ 

(b) term 
applied variety fabrics properly 
fabricated garments which can 
dered domestic type washing machines 
with suitable water extracting followed 
line drying. 


: 
{ 
4 
| 
4 


(c) Machine-wash, 
applied variety fabrics properly 
fabricated garments which can laun- 
dered domestic type washing machines, 
removed before the final centrifuging 
{spinning), and followed drip drying. 

Hand-wash, drip-dry—A term ap- 
plied variety fabrics properly 
fabricated garments which can washed 
hand, removed without twisting, wring- 
ing centrifuging, and followed drip 
drying. 


High-Temperature Test 
for Asbestos Textiles 


The testing asbestos textiles 
elevated temperatures provides 
nificant method means which the 
quality and the elevated temperature 
serviceability such materials may 
evaluated. Since asbestos textiles are 
usually composed blends asbestos 
with cotton, temperatures above 300 
will promote the degradation the 
cotton content and will reduce the 
tural derived therefrom. 
the higher grade asbestos textiles, 
wherein little cotton used, and 
which the longer asbestos fibers are 
produced, the degradation strength 
resulting from heat-aging 1000 
low. the case the lower grade 
textiles, however, wherein 
amounts from per cent cotton 
are incorporated, asbestos fibers hav- 
ing shorter lengths may 
and under the relatively low-service 
temperatures which such materials 
may subjected neither the cotton 
nor the cloth greatly 
affected. However, 
parting influence the cotton reduced 
elevated temperatures and the en- 
twining properties the shorter as- 
bestos fibers are the primary source 
tensile strength and 
properties the textile. view 
this, Committee D-13 Textiles rec- 
temperature test indicate the asbestos 
fiber grade quality which may 
used textile construction. 

Another use and perhaps more prac- 
tical application for the information 
derived from elevated temperature 
studies the revelation the ability 
subject textile withstand known 
elevated temperature service conditions. 


Tire Cord Methods Broadened 


New methods for evaluating rayon, 
nylon, and polyester tire cords have 
been developed recognition the 
newer synthetics available 
purpose. The new methods will re- 
place present methods for rayon tire 
cords 885). 


special feature the textile com- 
mittee meeting was the presentation 
the Ninth Award the Harold DeWitt 
Smith Memorial Medal Stephen 
Kennedy, research director, Textile 
Clothing, and Footwear Division, Qua- 
termaster Research and Development 
Center, Natick. Mass. dinner was 
sponsored jointly Committee D-13 
and the Washington Council 


(see story page 22). 


Leather 
New Look Properties 


Leather testing, for many has 
consisted principally cutting speci- 
mens and testing destruction. Such 
tests, course, gave information the 
failure properties leather. When one 
considers the way which leather 
usually used becomes apparent that 
the more important properties are those 
which not involve failure the 
leather. This point was discussed 
some length the research 
mittee the ALCA-ASTM 
Committee Leather, its meeting 
structive tests generally are being con- 
sidered for evaluating leathers, including 
the use ultrasonics determining 
stress and strain characteristics. Also 
under investigation the application 
subdestructive stresses and examination 
the early part the stress-strain 
curve. 

The measurement properties 
leather contributing that elusive fac- 
tor called was also consid- 
ered the research group. was 
felt that methods which correlate with 
subjective evaluation comfort are 
needed, and there should long-term 
effort toward development such tests. 

The committee has completed two 
items included its Annual Re- 
port this method for corrosivity 
leather and for 
conditioning leather for testing. 

Evaluation deterioration leather 
was attacked from several angles. About 
six different formulae for artificial per- 
spiration are Other 
types deterioration, such 
cracking, light fastness, are being 
investigated toward development ap- 


propriate test methods. 


Adhesives 


Wood Assembly and 
Lamination Survey Presented 


The chairman the wood adhesives 
subcommittee Committee D-14 
Adhesives presented detailed survey 
adhesive testing methods which have 
been used assembly and lamination 
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glueing the meeting the committee 
the Forest Products Laboratory 
Madison, Wis. April and Re- 
search work this field, particularly 
that the Forest Products Laboratory 
and the Hardwood Plywood Institute, 
was described. order define the 
needed test methods, detailed ques- 
tionnaire was prepared circulated 
among manufacturers and fabricators 
pulp and particle boards and laminated 
products. All manufacturers using wood 
adhesives were urged report the 
chairman, Marra, research 
engineer, School of Natural Resources, 
University Michigan Ann Arbor. 
The subcommittee expects meet 
Seattle, Wash., within the next few 
months order reach wood manufac- 
turing operations that area. 

The Subcommittee Metal Bonding 
Adhesives reviewed new and existing 
methods which may included its 
program The proposed program cov- 
ers mechanical properties, durability, 
metal surface preparation, and inspec- 
tion and quality control. The Forest 
Products Laboratory has, over the past 
few yvears, conducted research to de- 
velop methods for testing metal bond- 
ing adhesives; presentation this 
work was made member their 
staff. 

new subcommittee being formed 
develop standards for adhesives for 
reinforced 

Other test methods currently being 
studied the committee include: aging 
tests for adhesives for acoustical tile, 
method determine the flow ad- 
hesives under load, determination 
the tackiness adhesives using the 
Hercules tack tester, and method 
determining the area and density 
penetration adhesives standard 
substrate. 


Engine Antifreezes 
Field Tester Spec Revised 


Committee D-15 Engine 
freezes has approved complete revi- 
sion the hydrometer-thermometer 
field tester (Specification 1124) for 
presentation the Society. This ac- 
tion its meeting Washington D.C. 
March will provide hydrometer 
manufacturers with uniform method 
calibrating antifreeze hydrometers 
and including higher liquid density 
range. Formerly, the method permitted 
high-density liquids measured with 
the and since values utiliz- 
ing this instrument were often quite diff- 
erent from calibrated high-density val- 
ues, revision this method was neces- 
sary. 

ions which give spurious values the 
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water engine anti- ble development standard method. Paints 

freezes using the Fischer reagent. full-seale pilot model the reser- 

Difficulties obtaining standard tubes voir assembly equivalent auto- 

for precise aeration rate the glassware mobile engine block now under test. 

foaming test are causing delay the the completion this study, pat- Color 

completion this work. The National terns will made for casting this reser- 

Bureau Standards voir production basis for use new method test for 

method which can used routine simulated service the Munsell system, based 

control test being reviewed for possi- sion test program. 


lightness, and saturation, was consid- 

ered Committee D-1 Paints, 

Varnish, and Related Products 

Your Committee its three-day meeting Louisville 

Ky., early March. The method 

limited opaque objects, such 


regular series—to better acquaint BULLETIN readers painted products, viewed daylight 
with the men whose responsibility direct the in- observer having normal color 
dispensable work the ASTM technical committees. vision. This method provides simple 


alternative the more precise and more 
complex method color specification 
CIE system described Methods 
307. Provision made the 
method for CIE data 
Munsell notation when desired. 

new method test for color 
ences using the 
ential colorimeter was recommended 
tentative. Work being undertaken 
instrumental color methods for de- 
termining tinting strength white pig- 


ments. Plans were made have 
Chairman Halloran, Chairman Secretary Jones, mittee June, various color matching 
Consolidated Hibbard, Consulting Anaconda Wire Cable lighting equipment. The group 
Co. Chemist Co. and lighting equipme 
lurgist studying primary and secondary sources 
lighting. series panels showing 
sample color differences will 
Committee D-20 color diff will prepared 
for use this project. 


new Subcommittee Statistical 
Applications was organized. This sub- 
committee proceeded immediately with 
the appointment two groups—one 
experimental design cooperative tests 
and the other interpretation and 
presentation cooperative test data. 

The committee joined with the Louis- 
ville Paint and Varnish Production Club 
sponsoring dinner meeting 


First University Louisville, and director 

» } » re "ps 

National Bureau Webber, Dietz, Massa- the Paint Research Inst., Inc., gave 
Standards Pont Nemours chusetts Institute talk Research Protective Coatings. 

Co., Ine. Technology (See “Shrinking Portion Consumer 


Dollar Spent Paint Industry,” 

ASTM April 1958, 46.) 
the committee presented scrolls the 


seven honorary members: 
was the first luncheon pay tribute 

New definitions for caulking and glaz- 
General Secretary—J. Membership Secretary— Meeting ing compounds developed 
DeCoste, Carey, Bakelite Lewis, Olsen published tentative. The 
phone Laboratories, Co. Testing Machine Co. committee has decided that ASTM 
Inc. methods for testing putty, glazing, and 
May 1958 ASTM BULLETIN 
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caulking should include 
procedures for extrudability, dirt col- 
lection, paintability, slump flow, 
staining, color retention, waterproof- 
ness, and storage stability. Studies are 
under way accelerated testing which 
will cover adhesion, bond, ductility, 
shrinkage, hardening, and flexibility. 

The Subcommittee Varnish recom- 
mended new tentative method test 
for color transparent liquids. Also 
submitted tentative was new vis- 
cosity test the bubble time method 
which alternate the present 
Method Methods 154. Test 
methods for polyurethane coatings are 
being developed. The unusual proper- 
ties this class coating appear 
require special review test methods 
for applicability. Other test methods 
for varnishes being studied include skin- 
ning tests, rosin content, phenolic con- 
tent, color dried transparent films, 
and phthalic anhydride analysis. 

The Subcommittee Drying Oils 
has established group develop 
qualitative test for fish oil. 
tions are being prepared for boiled and 
double-boiled linseed oil which even- 
tually will replace the present standard 
specifications. 

The Subcommittee Accelerated 
Tests for Protective Coatings has been 
giving attention evaluating the blister 
resistance house paints. Plans were 
discussed for undertaking the prepara- 
tion set standards for evaluation 
very fine blistering too small for 
representation ordinary photography. 
Three-dimensional plastic replicas and 
stereoscopic colored transparencies will 
considered. Work un- 
dertaken the preparation con- 
crete and masonry panels for weather- 
ing tests. The committee has com- 
pleted new tentative test for resist- 
ance white architectural enamels 
color change. proposed method 
test for perspiration resistance or- 
ganic coatings under study. Several 
cooperators have agreed test several 
coatings this method. hoped 
have some preliminary results avail- 
able the June Meeting. 
method for resistance staining 
transportation finishes has been ap- 
proved committee vote 
shortly issued tentative. The 
committee investigating thermal 
shock test for organic finishes metal. 
method for evaluating panels after 
exposure corrosive atmospheres 
being developed. The committee will 
extend the scope four existing weath- 
ering test methods for paint that the 
weather effects other types coat- 
ings than linseed oil paints can in- 
cluded. These methods cover check- 
ing 660), cracking 661), erosion 


662), and flaking sealing 772). 

The Subcommittee Solvents was 
reorganized and its scope enlarged 
include the solvents formerly 
under the jurisdiction another sub- 
committee. All the 
tions were given review 
this year. 

Several round-robin test studies are 
under way latex and emulsion paints. 
This includes studies test procedures 
for such characteristics workability, 
efflorescence, freezing and thawing re- 
sistance, package stability, coalescence, 
and weathering characteristics. 


Appearance 


Coming—A Manual 
Appearance Evaluation 


How materials look vice-presi- 
dents, project engineers, 
nicians? doubt the point view 
makes difference and this point 
Committee E-12 Appearance agrees, 
for the three parts its Manual 
Evaluation Materials, 
now preparation, are: 
ance evaluation for vice-presidents, 

for project engineers, and 
for technicians. 

The nine chapters will cover classifi- 
cation appearance attributes, evalu- 
ation visual and instrumental means, 
scales and tolerances for appearance, 
measurement and control techniques 
and published methods for appearance 
measurement. Also included are 
terms and definitions and bibliography. 

not look for the Manual tomorrow 
next month—it yet written, 
but the assignments for preparation 
various chapters were made meeting 
March 25. 


WORK 


Gas Shipment Speeded Use Spec 352 


Ethylene gas now being shipped through underground pipeline, 
miles length, between Esso refinery Linden, N.J., and Hercules 


Powder Co. polyethylene plant. 


Other activities the committee 
included report the Subcommittee 
Color that the 
program study method for deter-- 
mining color petroleum, coal-tar, and 
related resins was continuing. 
hoped that these tests will completed 
shortly that the results can pre- 
sented the committee its next 
meeting June. 

The Subcommittee Gloss has been 
cooperating with other technical com- 
mittees the Society the develop- 
ment gloss methods, methods for 
goniophotometry, and visual classifica- 
tion procedures. 

The committee held joint panel dis- 
cussion with the Inter-Society Color 
Council the subject “Measurement 
and Specification Color Building 
The moderator this 
panel discussion was Stanton Petry, 
assistant secretary Committee E-12, 
Welch Manufacturing Co., 
Chicago, Ill. The 
covered the following subjects: 


Porcelain Enamel Co., Baltimore, Md. 

Jenny, Portland 
Chicago. 

Kaiser Aluminum and Chemical Co., 
Spokane, Wash. 

and Sam Huey, 
Sherwin Williams Co., Cleveland, Ohio. 

“Visual Norman Pugh, 
Sears Roebuck and Co., Chicago, 


Each the panel members presented 
short talk methods, stand- 
ards, advantages, weaknesses, and spe- 
specification color and other color 
industry. the conclusion the five 
talks there was very interesting dis- 
cussion which indicated very real and 
wide interest this subject. 


Throughout most the trip, the gas moved under pressures 600 psi. 
For metering and regulating purposes the pressure drastically 
causing the temperature the gas drop 150 below zero. 

The meter station equipped with valves cast nickel alloy steel which 


conform ASTM Standards 352. 


The normalized-and-tempered nickel 


steel casting meets impact strength ft-lb (Charpy keyhole) this 


low temperature. 


ards. 
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Soaps 
Latest Analytical Methods Used 


Many the latest analytical tech- 
niques are being uti ized Committee 
D-12 Soaps and Other Detergents 
its attack the many problems en- 
countered the development specifi- 
cations this complex field. its 
recent meeting, was noted that meth- 
ods being developed under consider- 
ation specifications included the de- 
termination active ingredients 
ultraviolet absorption spectroscopy and 
cationic titration, the rapid determin- 
frared lamp, and the identification 
sodium triphosphate paper and ion- 
exchange chromatography. 
tion, project was initiated investi- 
gate the analysis sodium triphosphate 
reverse flow ion-exchange chromatog- 
raphy. 

investigate methods for syn- 
greater diversity attack the future. 

dishwashing also under consideration 
the committee. survey revealed 
that five areas testing are involved 
detergency, corrosion metals, chem- 
ical attack and staining dishes, foam- 
ing, and shelf life. 

part the Committee’s study 
primary soil deposition, annotated 


bibliography soiling being com- 
piled and should completed within 
the years. 

These actions were reported 
meeting the committee the Park 
Sheraton Hotel, New York City, 
March 11, Harris 
presiding. 


Emission Spectroscopy 


Spectroscopic Light Sources 


symposium spectroscopic light 
sources being planned for the 1959 
Annual Meeting Committee E-2 
Emission 
posium, announced recent meeting, 
another step series covering in- 
vestigations the fundamentals 
emission spectroscopy. 

Bibliographies are being assembled 
flame photometry and 
Other tasks progress in- 
clude the compilation unsolved prob- 
lems analysis, the 
maintenance- current list stand- 
ards and available 
throughout the world, the compilation 
summary the characteristics 
various film emulsions, 
and the preparation report com- 
paring the specifications the various 
modern spectrographs available the 
United States and Canada. 

The committee met March 


rescence, 


Papers Appear Future Issues the ASTM 
Bulletin 


The Low Temperature Brittleness Testing Polyethylene: 
Bestelink and Turner, Imperial Chem- 


and Subsidiary Equipment 
ical Industries, Ltd. 


Creating Test Atmospheres —260 


The Martin Co. 


New Apparatus 


John Brown and Thompson, 


Tests for and Engineering Properties Ceramic Tile—J. Fitzgerald and 


Kastenbein, Rutgers University. 

Simple Device for Measurement Elastic Moduli 
Spurr, Hughes Aircraft Co., Heldman, 
formerly Hughes Aircraft Co. now with East Los Angeles Junior College, 
and Howard Myers, formerly Hughes now with Douglas 


The Elastometer 
Elevated Temperatures— 
Aircraft. 

Vacuum 


Atlas Cement Co. 


Lone Star Cement Corp. 
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Behavior Certain Alloys Subjected Loading 
Carnegie Institute Technology and Mavis, University 

Determination the Apparent Density Hydraulic Cement Water Using 

Ford, Portland Cement Assn. 

Brandvold, Universal Atlas Cement Co. 

Hydraulic Cement for Water Tanks and Pipe Lines 


Crum, 


Hansen, Universal 


Changes Mercury Thermometer Calibration Correction Values —30 
Martin, Gressman, and MeGovern, Koppers Co. 
Comparison Cement Strengths Mortars and Swayze, 
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1958 Pittsburgh, Pa. during the Pitts- 
burgh Conference Analytical Chem- 
istry and Applied Spectroscopy. 


Absorption Spectroscopy 


Magnetic Resonance Subcommittee 
Formed 


task group magnetic resonance 
spectroscopy being formed Com- 
mittee E-13 Absorption Spectroscopy 
view the recent high level 
activity this field. 

The rapid expansion spectropho- 
tometry both applications and types 
apparatus has led the committee 
recommend the revision their scope 
the following form: 


The advancement the fields 
involving molecular, atomic, 
nuclear absorption, and fluorescence, scat- 
tering, polarization, promoting ex- 
meetings and symposia for presentation 
papers, and coordinating and for- 
mulating practices and methods 
analysis these fields. 


Symposium Planned Fluores- 
cence Spectroscopy 


Plans were also made sponsor 
symposium 
copy conjunction with the meeting 
the Society for Applied Spectroscopy, 
November and 1958, New York 
City. 

Other the committee 
include the establishment 
committee fluorescence spectroscopy 
organize activity this resurgent 
field, planning for the compilation 
formula-name index for the ultraviolet 
spectral punched cards, 
for the preparation cards for indexing 
spectral data the near-infrared range 
(the range spectrum between the 
visible and the conventional infrared). 

The committee met March 
1958, Pittsburgh, Pa., during the 
Pittsburgh Conference Analytical 
Chemistry and Applied Spectroscopy. 


Papers Invited for 
Fifth Nuclear Congress 


Authors interested presenting pa- 
pers engineering materials spon- 
sored ASTM the 5th Nuclear 
Congress, April 5-10, 1959, 
quested submit the title and abstract 
their proposed papers not later than 
July 15, 1958. (For details, see ASTM 
April 1958, 58.) 

Sutton, ASTM representative, Nuclear 
Congress, International Nickel Co., 
Inc., Wall Street, New York 
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Materials 
Argentina 


Editor’s article was trans- 
lated from the Spanish version prepared 
Beatriz Ghirelli Ciaburri, 
executive director IRAM, the Argentine 
Institution for Standardization Mater- 
ials. ASTM Executive Secretary Painter 
suggested that this article prepared for 
the Bulletin during his visit South 
America September, 1957. 


ORGANIZATION IRAM 


first steps toward the 


establishment standardization or- 
ganization the Republic Argentina 
were taken the year 1935. Based 
upon analysis various systems 
use other countries, their organiza- 
tion, means financing, but taking 
into consideration conditions peculiar 
this country, the task approaching 
those groups which might sponsor the 
establishment and subsequent develop- 
ment the “Instituto Argentino 
Materiales 
was begun. 

Among these groups were the State 
Railway, the Ministries War and 
Navy and Public Works the National 
Government; and private life, the 
Center, The 
Argentine Chemical Assn., the Argen- 
tine Industrial Union, well various 
sections the latter, and other groups 
foreign exporters, etc. 
dustries were part the Institute from 
the beginning, principally the fields 
metallurgy and electricity since their 
experience had already demonstrated 
the advantages these studies. 


Aims 

Such were the entities which met 
May 1935 and approved the founding 
Statute which the 
Institute be: 


unify, and standardize ma- 
terials 

establish the definitions, nomencla- 
ture, test methods, technical requirements, 
specifications and other standard require- 
ments for materials and their applications, 
well encourage study and knowl- 
edge them. 

disseminate information. 

form collections samples. 

prepare statistics, 

aid the improvement co- 
ordination existing laboratories and 
the creation new ones for study and 
investigation. 

To cooperate and aid in the organization 
publie expositions. 

organize and sponsor participate 
national and foreign congresses. 

coordinate and solicit contributions 
group, and individual 

societies, to affiliate with those of inter- 
national character, and develop other 
activities leading the standardization 
materials and their applications. 


was established with Euro- 
pean societies direct contact with 
France, Austria, and Germany. The 
British colony, for its part, linked the 
new organization with British 
Standards Institution through the Brit- 
ish railways 

Relations with the societies the 
United States were not 
since, that time, there were Ameri- 
can firms Argentina with immedi- 
ate interest the subjects under initial 
consideration: metallurgy, electro-tech- 
nology, and paints. This collaboration 
was obtained later the mediation 
Cyrus Brady, Jr., engineer, who 
represented the United States Steel 
Products, Co. Argentina, and 
Batchelder, engineer, president the 
General Co. Argentina and 
president the North American Cham- 
ber Commerce. 

These two persons attempted 
secure the fullest possible cooperation 
societies the United States, establish- 
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ing permanent contact with the Ameri- 
can Standards Assn., ASTM, and Under- 
writers’ Laboratories. 

Having taken the first step ob- 
taining standards giving the require- 
ments in foreign countries for a given 
material, the Argentine situation was 
studied determine which problems 
were most urgent was 
decided start with study the ma- 
terials and products directly involved 
the purchases the governmental 
departments since was they who were 
engaged most the public works: 
roads, sanitary systems, oil wells, con- 
struction, ete. 

Once was determined which sub- 
jects might interest, work plans 
sponsored the founding members 
were drawn up, making 
solicitation members. 


STAFF 


When was felt that the Institute 
was established sound financial 
basis, both technical and adminis- 
trative staff were set up. 

view the limited resources the 
Institute the technical section was 
started with two, recently graduated, 
electromechanical engineers 
sumed direction the committees then 
functioning: metallurgy, metal pipes, 
construction materials, electrical engi- 
neering, and 


Foreign Sources Used 


The routine technical responsibility 
IRAM study national and foreign 
source material given subject and, 
accord with these criteria, prepare 
standard outline which then sub- 
mitted for consideration 
group drawn from industrialists, con- 
sumers, business men, 
tives technical associations, such 
research organizations, professional as- 
sociations like the Argentine Engineers 
Center, who have shown interest 
the subject. Each these represen- 
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tatives authorized his group 
standard. 

this way, then, although knowledge 
the industrial process the re- 
quirements the consumer 
complete the time the standard 
outline prepared, study specialists 
with diverse interests permits adequate 
general, assures that all opinions have 
been respected the establishment 
the standards. 

Naturally has acquired 
greater financial stability and 
members have 
with the process standardization, and 
have taken more active part the 
studies, and greater number 
groups have become interested, has 
been necessary some cases verify 
the results foreign sources 
own tests; but this procedure has not 
yet become general and will become 
necessary only when study started 
the natural resources, which creates far 
more problem, 


become 


ADMINISTRATION AND 
FACILITIES 


Directors, honorary body, elected 
the annual meetings vote all 
members with voting privileges. 

The administrative 
properly speaking, divided into two 
sections: 


(a) The financial section handling mat- 
ters dealing with the admission 
members, sales standards, pur- 
administrative manager. 

(b) The Secretariat responsible for 
the membership file, the 
members study groups, the 
progress the study and elabora- 
spondance, and files. 
charge mechanical transcription 
the work the technical section 
and its progress, citations, ete. 


There are, further, two complemen- 
tary sections: one, the Library, ad- 
junct the Technical Section; and the 
other, Publicity and Relations. 
The Library provides valuable service 
the members addition being in- 
dispensable the work the Techni- 
cal Section since contains the publi- 
cations 
throughout the world. 
open the 

The Publicity and Public Relations 
Section handles, under the supervision 
the General Management, the publi- 
cation the journal, 


societies 
This Library 
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IRAM,” the Catalog Standards, and 
relations with governmental and private 
entities, well the promotion new 
members. 

The sources revenue the In- 
stitute are, for the most part, the dues 
the members. However, 1956 
novel source was opened consisting 
inspections determine whether 
material meets the established safety 

considering the evolution 
the Institute, one must keep particu- 
larly mind the process inflation 
which the country has experienced re- 
cently, making impossible consider 
the annual budgets separately. more 
accurate index would the number 
groups engaged the work year 
year given the reports 1954 and 
1955 covering the period stabilization 
after the grave crisis 1950. 

present the Institute com- 
prises stable corps persons dis- 
tributed follows: 


GENERAL MANAGER 


Technical Director 


Technical 
Department engineers, doctors 
chemistry, 
veyor, technicians, 
draftsmen 
Accounting 
Department 
Publicity 
Library. 
Service 
Personnel..... 


The standards approved and under 
study the end 1957 include the 
following subjects: 


Fundamentals 


Railway Ma- 


General Tests terial 
Metallurgy Textiles 
Applied Chem- Agricultural 
istry Machinery 
Construction Hides 
Materials Weights and 
Measures 
nology Wood 
Metal Pipes Soils 
Papers, Inks, and Automobiles 
Related Prod- Pesticides 
ucts Buildings 
Fire Protection Refractories 
Telecommunica- Milk Products 
tions Bever- 
Drafting ages 
Applied Fertilizers 
Glass 
Oils, Greases, Metals and 
and Deriva- Precious 
tives Stones 
Containers Mineralogy 


Petroleum and 
Derivatives 


Photography 
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NATIONAL COMMISSION FOR 
STANDARDIZATION 
MATERIALS 


When the work establishing the 
Institute was started, was primary 
concern that the standards ap- 
proved the organization should 
immediately accepted governmental 
departments. 

For this purpose, 1938, various 
steps were taken. One the principal 
promoters was Vice Admiral don Fran- 
cisco Stewart who that time was 
director the General Administration 
for Naval Material, and who has been 
for many years, without interruption, 
president 

result this effort toward affilia- 
tion, there was obtained the promulga- 
tion the Executive Branch the 
Government, with the approval all 
the ministries, Decree creating the 
National Commission for Standardiza- 
tion Materials whose principal func- 
tions are: 


(a) promote nationally the study 
and standardization materials. 

(b) give official sanction the 
standards. 

(c) elaborate plans for the creation 
central laboratory, special- 
ized library, and other necessary 
elements which may indispens- 
able for the discharge its func- 
tion. 


regard the Institute, this Decree 
states: 


The National Commission for Standard- 
ization Materials will make use the 
Argentine Institute for Standardization 
Materials the unifying organiza- 
tion for the technical-scientifie study 
standards order maintain uni- 
formity systems and criteria their 
constitution. 

All other existing entities those which 
may created for the study stand- 
ards will submit their results the 
National Commission for Standardiza- 
tion Materials that may, after 
study and advice IRAM, proceed 
their promulgation, deemed conven- 


understand the. need for official 
approval the standards, must 
recalled that the time creation 
the Institute the principal purchaser 
standards would the National 
Government, which had that time, 
and does not have now, standardiza- 
tion department. 

The action the National Com- 
mission for Standardization Materials, 
which consists representatives from 
various ministries, 
from industry and from the Institute, 
has been very important since the re- 
quirement that the various State pur- 
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chasing departments buy supplies meet- 
ing IRAM standards has accustomed 
the manufacturer work with them, 
arousing his interest gradually that 
today the orders received from the Gov- 
ernment and from the industrial group 
are completely balance. Recently 
very active participation the commer- 
cial sector has been noted. 

spite that action the National 
Commission, industry complained the 
cause the enormous disparity the 
criteria the various State purchasing 
departments. then took steps 
have the official TRAM standards made 
obligatory for State purchases the 
national administration. The approval 
this Decree was obtained last August. 

Hence, and possibly very short 
time, Argentine industry will improve 
the quality its production, since 
verify whether its products meet the 
respective 


SEAL QUALITY 


The Institute considers now time 
establish the service the Seal 
Quality, conformity with standards, 
which is, its judgment, the only prac- 
tical realization standard. 

The idea has been presented many 
times, but. fact, the importance given 
the work industry was 
not sufficient able carry out this 
wish. 

Continued work, activity various 
surveys, and the necessity Argen- 
tine industry certify the quality 
its products order meet competi- 
tion nationally and win the confidence 
foreign export markets, 
mitted the adoption these proposals; 
and 1958 there will elec- 
trical appliances bearing the 7RAM Seal 
Quality well fire extinguishers 
and steel cylinders for gas. 

IRAM has experience this as- 
pect the work but demonstrates the 
direction economics are giving 
standardization work. 


Penn State Offers Short Summer 
Course Materials 


Materials Engineering Design for 
High course will 
held June July 1958 the 
Penn State Campus and will include 
metallurgical properties, mechanical 
static properties high temperatures, 
thermal shock, and fatigue properties, 
and design for high temperatures. 
Lectures will given number 
prominent engineers and scientists 
the field. 


District 


Activities 
CLEVELAND 


Composite Materials Offer 
Advantages for Space Vehicles 


The challenges materials presented 
era highlighted recent meeting 
the Cleveland District. Colonel 
Jones, USAF, staff officer for materi- 
als the Research and Development 
Command, reviewed the critical mate- 
rial problems posed the existing and 
anticipated performances space vehi- 
cles. Col. Jones some the 
unexpected results current research 
this field, particularly the utiliza- 
tion composites which utilize ad- 
vantageous properties metals, ceram- 
ics, and 

Jones reviewed various aspects 
the environmental and operational 
requirements facing the materials which 
must used the future the Air 
Force. contrasted the current em- 
phasis military capabilities being 
ready for instant use, against the 
stock piling machinery and raw ma- 
terials which could only utilized over 
extended period time. This new 
approach readiness has posed new 
urgency materials research. 

Following the talk, the wide range 
industrial interests present drew forth 
the Air Force’s approach 
metals, plastics, and the ceramic ma- 
terials which are not commercial 
production industry. 

Herron, chairman the Cleve- 
land District, presided. 


DETROIT 


Molybdenum and Missiles 


Missile-Structure Testing was the 
Dresselhouse, manager engineering 
the Structural Laboratory Depart- 
ment, Chrysler Missile Division, 
recent meeting the ASTM Detroit 
District. Mr. Dresselhouse showed 
slides illustrate methods and proced- 
ures qualifying missiles evaluated 
temperature and production static test- 
ing the structure and the foil skin. 

The Detroit District was the third 
ASTM group hear Alvin Herzig, 
president, Climax Molybdenum Com- 
pany Michigan, give his popular 1958 
Gillett Memorial Lecture Molyb- 
denum. 
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Student Awards Given 


The Detroit District 
student awards the following 
students from Detroit and Michigan 
colleges and universities. Wayne State 
University: Gerald Paul Lang, Jay 
Francis Snell, Charles Olmstead (second 
year), David Petrillo 
Robert David Leland; Michigan State 
University: Douglas Duquette, John 
Bierlein, Leonard Bell, Thomas 


(second vear), 


Bloodgood, and Dean 
versity Detroit: William Hart, 
Edwin Hetrick, Donald Malaker 


(second Michael DeMalonbus 
(second year); University Michigan: 
Robert Richard Cullen, 
Glen Smith (second year), James 
Ford, Henry Branch (second year). 

the conclusion the 
John Campbell, Director, 
Research Laboratories Division, General 
District 
honorary member and presented with 
marks Mr. Campbell took the oppor- 
tunity speaking the students who 
had received awards, pointing out 
them the importance which 
attached activities professional 
and technical societies outside the 
man’s working hours, that these ac- 
tivities contribute greatly the broad- 
ening his knowledge and his insight 
into his profession. 


Motors Corp., was made 


WASHINGTON 


Textile Committee 
Honors Kennedy 


Committee D-13 Textiles presented 
the DeWitt Smith medal Stephen 
Kennedy, research director, Textile, 
Clothing, and Footwear Division, Quar- 
termaster Research and Development 
Center joint meeting the com- 
mittee with the Washington District. 

Opening remarks were given 
Whittier, School Textiles, North Car- 
olina State College, the chairman 


Committee D-13. Richard Kropf, 
president ASTM, acted Toast- 
master for the dinner meeting. Milton 


Harris, vice-president the Gillette 
Co., made the presentation speech 
which outlined Dr. Kennedy’s serv- 
ice the nation and the science and 
technology the textile industry. 

his response Dr. Kennedy reviewed 
the work done the Quartermaster 
Corps materials research, particu- 
larly stressing the textile and clothing 
field. 


May 1958 


: 
i 


Dr. Kennedy has had distinguished 
career the service the U.S. Army 
Quartermaster Corps during World War 
and subsequent thereto. graduate 
with degree B.A. 1926 from the 
University Illinois, received the de- 
gree M.A. from Columbia University 
1931, and Ph.D. 1936. During the 
period 1935-1941 was director 
Dr. Kennedy’s service with the Quarter- 
master Corps began 1942, when Lt. 
Colonel, Army, became chief, 
Textile Section, Research and Develop- 
ment Branch, Military Planning Divi- 
sion, For his wartime ac- 
complishments was cited for the Le- 
gion Merit. 

The Smith Medal testimonial 
the memory the late Harold DeWitt 


Smith who pioneered the concept 
engineering approach the evalua- 
tion the properties textile fibers 
and their utilization. The medal 
award was established the Fabric 
Research Laboratories, Ham- 
burger, director. 


CHICAGO 


The Chicago District Council took 
advantage opportunity presented 
the Nuclear Congress hold lunch- 
eon meeting March the Stock 
Yard Inn. ASTM President Richard 
Kropf spoke, outlining the needs and 
America moves along Road 
the 

Included the audience about 100 


New Southeastern District Officers 


The officers the newly formed Southeastern Council repre- 
sent broad sector the industrial South. They are: Lee, South- 
ern Brick and Tile Manufacturers Assn., chairman; Mooty, Ten- 
nessee Coal and Iron Division, U.S. Steel Corp.; vice-chairman; 
Rome Cable Corp., secretary; and Deas, American 
Cast Iron Pipe Co., assistant secretary. 


Lee, chairman 


- 
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McMurry secretary 


May 1958 


Mooty, vice-chairman 


Deas, assistant secretary 
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were overseas visitors from Belgium, 
Israel, Germany, and France, who were 
attending the Nuclear Congress. 


1957 Proceedings 


The 1957 ASTM Proceedings has gone 
press, and members who have re- 
quested copies should have them some- 
time before the Annual The 
1440-page volume, recording the tech- 
nical accomplishments the in- 
cludes reports and papers together with 
discussion offered the Society during 
the vear and accepted for the Proceed- 
ings. The volume includes the Sum- 
mary Proceedings the 60th Annual 
Meeting and the Summary Proceed- 
ings the Philadelphia Spring Meeting, 
listing title and author the programs 
for each session. 

The annual President’s address 
Schatzel, “Our Expanding Technol- 
ogy and emphasizes the Soci- 
ety’s responsibilities areas for contri- 
butions the national technical wel- 
fare. stresses the need for 
better communication, discusses the So- 
ciety’s cooperative efforts with Govern- 
ment agencies and other societies, and 
discusses briefly the job ahead and plans 
for the future. 

The annual report the Board Di- 
rectors highlights matters administra- 
tive, technical, and financial for the 
benefit members. Included are 
ords all meetings held the Society 
and its districts, information mem- 
bership gains, publications, honors, and 
awards, and other matters interest. 
There are reports technical com- 
mittees which, together with appendices, 
provide wealth useful information 
the technical papers and discus- 
sions wide variety subjects per- 
taining research and testing materials. 

addition the papers and reports 
embodied the Proceedings, there are 
listed all symposia and other special 
sessions published separately Special 
Technical Publications, and papers 
published the ASTM 

Although the Society’s publications 
program has expanded greatly recent 
years with increasing number 
Special Technical Publications, the Pro- 
ceedings remains the repository 
tual information and record the So- 
ciety’s work. important adjunct 
subject and author index all papers 
published any form the Society 
1957. 

should emphasized that addi- 
tion the reports and technical pa- 
pers, many which have been given 
the national meetings and some which 
have been preprinted, the Proceedings 
contains much discussion not previously 
published. 
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HAROLD FERGUSON 


ASTM’s role the expanding petroleum 


industry—more standards for petrochemicals 


ASTM and the Refining 


and other petroleum products 


Mr. Ferguson, API vice president for refining and vice president the 
Humble Oil Co., this address presented before joint meeting the 
ASTM Southwest District and Committee D-2 Petroleum Products 
and Lubricants February Houston, Tex., describes many the 
accomplishments and some future problems ASTM and the refining 
industry. With the increasing use petroleum source industrial 
chemicals, there are corresponding needs for standards. Some this 
example, standards for olefins—is being done Committee 
D-2. Other petroleum-derived chemicals are being standardized 
various the Society’s aromatics Committee D-16, 
paint solvents Committee antifreeze Committee D-15, and 
halogenated solvents the new Committee D-26, name few. Over- 
all cognizance chemicals standards the Society responsibility 
the Advisory Committee Industrial Chemicals established 1957 
advise the ASTM Directors orderly expansion work the chemi- 


cals 


EARLY everyone pres- 


ent probably familiar general way 
with the activities the American 
Petroleum Inst. and the American Soci- 
ety for Testing Materials. However, 
there may not complete understanding 
the exact functions these two 
organizations, and might well 
spend few minutes distinguishing be- 
tween the activities the two. 


Objectives API 


The Petroleum Inst. 
association some 7000 oil men and 
the oil man’s forum, information bureau, 
technical clearing house, and national 
trade association. Its objectives, 
stated its charter, are: afford 


means cooperation with the Govern- 
ment all matters national concern, 
foster foreign and trade 
American petroleum products, 
mote, general, the interest the pe- 
troleum industry all its branches, and 
promote the mutual improvement 
its members and the study the arts 
and sciences connected with the petro- 
leum industry. 

These objectives are accomplished 
through the divisions 
committees the Institute. has 
divisions marketing, 
transportation, and refining. The Re- 
fining Division has two committees 
particular interest: the Committee 
Analytical Research with 
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oxygenated compounds, emission 
spectroscopy, waste disposal analysis, 
nitrogen, sulfur, sulfur and X-ray 
diffraction, and the Committee Pe- 
troleum Products which deals with mat- 
ters which relate uniform methods 
testing and sponsors research the field 
testing. Under its direction, stand- 
ards, such oils for the calibration 
viscometers, are pre duced, 

The work the research committees 
sored the Committee Fundamen- 
tal Research Composition and Prop- 
erties Petroleum and the Committee 
and Recovery Petroleum have pro- 
duced authoritative information and 
standards which are recognized all 
who have anything with the 
dustry. The physical and spectral data 
published API Project are perhaps 
the best known products APT research. 


Interrelation ASTM and API 


API carries standardization activi- 
ties relating petroleum products only 
fields, such methods 
analysis applicable waste disposal 
problems, for example. When methods 
are developed which could contrac- 
tual, they are turned over ASTM 
for standardization. For instance, the 
method for determination purity 
the freezing point procedure was de- 
veloped API project, re- 
viewed and established standard 


ASTM. 
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The Institute works very closely with 
petroleum industry. matter 
fact, furnished the 
ASTM Committee D-2. The informa- 
tion from many its research projects 
used ASTM the standardization 
procedures. The determination 
viscosity high rate shear, the cal- 
culations for the 
ment tables, the determination oc- 
tane number high altitudes, and the 
production the viscosity conversion 
and viscosity index tables are but few 
the projects which has given 
assistance, 

marily for the 
ASTM works for all industries 
petroleum. The two organizations fre- 
quently work together areas relating 
petroleum and the development 
knowledge materials engineering. 
and methods test exclusively 
ASTM activity. has the distinction 
including consumers and general in- 
terest members, well producers, 
making its decisions. 
participate deliberations, since 
the conclusions reached have 
significant bearing economy opera- 
tions. For example, the petro- 
leum industry are consumers and 
are interested steel specifications. 


ASTM Serves the Petroleum In- 
dustry 


ASTM has made many valuable con- 
tributions the petroleum industry. 
When first became interested test- 
ing, most laboratories kept their test 
methods secret. Now, however, the 
procedures are well standardized and are 
published that the consumer able 
determine for himself whether prod- 
ucts meet specifications not. Using 
data from many sources, 
combined and helped standardize the 
petroleum measurement tables that 
they are now being considered for adop- 
tion world-wide basis. Committee 
can look with pride the fact that 
1955 the Federal Standard methods 
for testing petroleum products referred 
156 ASTM procedures number 
only. This means that these methods 
were approved special Government 
procedures that longer neces- 
sary set special apparatus and 
methods order use them. 
glad learn that Committee D-2 con- 
tinuing its efforts have more its 
methods government agen- 
cies, 

Although has always striven 
for accuracy and precision, gratify- 
ing see that the methods for testing 
petroleum products continue im- 
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pleased see statistical methods being 
used more extensively pinpoint the 
need for more accurate methods im- 
portant tests such octane rating and 
the methods becoming 
but steps have been taken make 
them faster. used take about eight 
hours determine the sulfur content 
oils the bomb method. Now this 
element can determined with equal 
accuracy most the same stocks 
about min the high-temperature 
combustion method. difference 
time becomes exceedingly important 
means holding ship port. 


Future the Refining Industry 


Having reviewed briefly the organiza- 
tion and accomplishments API and 
ASTM, believe would worth 
while now consider where are going 
the petroleum refining industry. 
doing should possible pinpoint 
those areas where ASTM may expect 
find need for standardized 
methods. 

The trends motor-gasoline octane 
rating will continue upward for some 
time come. meet the higher re- 
quirements, the gasoline the future 
proper blending high-octane com- 
ponents. expect see marked 
increase the volume catalytic re- 
forming capacity produce aromatics, 
capacity produce the necessary high- 
motor-octane paraffins. There will also 
continuation the upswing hy- 


drogen treating gasoline 


reduce the sulfur level below 0.01 
per cent. This necessary, course, 
take fullest advantage 
lead. 

The demand for aviation grade gaso- 
lines has just about hit its peak and will 
that the military has purchased its last 
piston-engined plane and that the major 
commercial airlines will receive their 
last ones next vear. The expected de- 
crease future aviation 
quirements dovetails with the increas- 
ing motor gasoline octane needs, but 
obvious that the cost motor gasoline 
will tend rise the 
are transferred from aviation motor 
gasoline. 

The switch jet airliners will bring 
about remarkable increase the de- 
mand for jet fuels. expected that 
there will over 300 jet airliners 
1961. Commercial requirements 
1956 were than 10,000 barrels per 
day. Total jet fuel requirements are 
expected reach 800,000 barrels per 
day 1965. 
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facture. 


Petrochemicals Still Growing 


far the most spectacular change 
taking place the petroleum refining 
industry today, however, the rapid 
growth the number and volume 
Aside from certain al- 
cohols and the 
entries were introduced during 
World War toluene, butadiene, and 
butyl rubber. The list has grown till 
1956 petrochemicals accounted for 
per cent the total chemicals business 
volume-wise. This expansion 
pected continue with petrochemicals 
constituting over per cent the 
volume total and nearly per cent 
the dollar total 1965. 

Throughout this period growth the 
great bulk the 
niques, such distillation and 
lization, are produced either catalytic 
cracking reforming processes. The 
light gases from the catalytic cracking 
units are rich ethylene, propylene, 
butylenes, and other olefins. Ethylene 
is recovered by superfractionation for 
subsequent conversion host use- 
ful including 
ethyl ethylene oxide, ethylene 
and styrene. 

can polymerized the 
raw propane stream vield propylene 
polymer for inclusion motor gasoline. 
attractive alternate disposition 
the recover the trimer and 
tetramer fractions for further processing; 
the trimer used produce al- 
cohols the oxo process and 
tramer reacted with benzene pro- 
duce raw material for detergent manu- 
Alternatively, the propylene 
purified distillation for subse- 
conversion 
alcohol, acetone, isopro- 
pylbenzene for subsequent production 
and acetone. 

The major petrochemical uses the 
future will continue for the 
tion butadiene and rubber. 


More Aromatics Too 


The aromatic hydrocarbons currently 
being recovered from 


formed 
benzene, 


petroleum include 
toluene, 
xvlene, and ethylbenzene, well 
number mixed aromatic concentrates. 
likely that metaxylene, pseudo- 
cumene, and durene will join the list 
pure aromatics the not too distant 
future. Most the ben- 
zenes are oxidized acids before sub- 
sequent use, and highly probable 
that many these acids will become 
common articles commerce 


— 
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near future: terephthalic acid from para- 
xylene, acid from metaxy- 
lene, and acid from durene, 
name few. 

These remarks are not intended rep- 
resent comprehensive survey the 
future the petroleum refining indus- 
try. They simply attention the 
trends and the high points, but perhaps 
will adequate serve guide our 
thinking the future analytical require- 
ments the industry. 


Analytical and Testing Problems 
Need for More Precise Octane 
Ratings 


With the foregoing trends mind, let 
consider few the analytical and 
testing problems confronting the petro- 
leum refining industry. One these 
which ranks high both refiner and 
consumer interest the matter motor 
fuel octane number measurement. 

The development and maintenance 
rapid and inexpensive tests which ac- 
curately predict fuel performance 
responsibility ASTM Divi- 
sion The predicted performance 
automotive fuels normally expressed 
terms arbitrary scale octane 
numbers; this scale, turn, based 
the knocking characteristics two pure 
hydrocarbons—isooctane 
prescribed test conditions. 
The octane number motor fuel 
derived relating its knocking char- 
acteristics that blend the two 
Correlation 
data relating octane numbers full- 
scale engine performance 
established for most makes and models 
automobiles. 

Until recent years, the 
finer had little difficulty 
motor fuels that satisfactorily met the 
octane requirements automotive en- 
gines. However, the continuing trend 
toward higher compression ratio engines 
has made this task increasingly difficult. 
Only through substantial investments 
for the refining facilities required take 
advantage technological advance- 
ments processing and fuel component 
blending has the industry been able 
meet this need. Even so, the present 
situation such that small increases 
fuel quality requirements will im- 
mediate economic concern the refiner. 
Thus, apparent that test methods 
for octane number determinations must 
vield highly precise results. 

This high precision requirement 
the rating motor fuels has brought 
into sharp focus certain limitations in- 
herent present knock test methods. 
Among these are (1) variations between 
test engine cylinders, (2) the effect 
changes barometric pressure, (3) the 
nonuniform scale expression, (4) in- 


strumentation for tracking detonation, 
especially the range above 100 octane, 
and (5) 

The need for more precise knock test- 
ing methods and equipment has been 
recognized for some time. The indus- 
try has presented both API and 
economic justification for the 
required improvements. method 
evaluation studies Research 
Division has shown that duplicate 
octane ratings might differ much 
1.2 3.0 octane numbers, depending 
upon octane level and the type fuel 
being rated. view what the future 
portends, gratifying note that 
some improvement test precision 
being effected the rating fuels 
against prototypes, multiple testing, 
test engine modifications (notably im- 
proved instrumentation), and appli- 
cation the con- 
cept advanced the Refining 
Co. Nevertheless, there remains con- 
siderable incentive for further improve- 
ments octane rating reliability; 
this end, the activities Research Di- 
vision I will be accorded widespread 
interest. 


Petrochemical Testing Problems 


The foregoing summary the status 
motor fuel octane ratings typical 
current analytical and testing problems. 
Time, obviously, will not permit com- 
plete listing such problems, even 
restricted fuels alone. 
should like turn now the testing 
problems the remarkable and rapidly 
expanding field petrochemicals. This 
field has grown, and growing, rap- 
idly that the backlog needed standard 
methods test shows signs di- 
minishing. 

Teehnical Committee Light 
Hydrocarbons for Chemical Utilization, 
has recently completed survey the 
tests required for number hydro- 
carbons ranging from ethylene 
olefins. result this survey, 
limits precision for the ranges in- 
terest have been established. This 
certainly excellent beginning, but 
trative the over-all situation the 
case polymerization grade 
The lack ASTM Standards for trace 
contaminants has necessitated extended 
laboratory investigations and prolonged 
negotiations between 
customer before agreement specifica- 
tions and test methods could 
The situation with regard ethylene 
contrasts sharply with that petro- 
leum-derived benzene. For 
finers who have only recently entered 
the aromatics market with this petro- 
chemical, the availability ASTM 
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standards relating the measurement 
freezing point and the determination 
purity therefrom has been invalu- 
While realize that 
these two situations may not directly 
comparable, they re-emphasize the value 
recognized standard—an ASTM 
Standard. 

connection with the survey con- 
mittee should like point out that 
propylene was not included the list 
hydrocarbons selected for study. The 
present interest in, and the predicted 
demand for, propylene for polymeriza- 
tion purposes highlight the coming need 
for standard methods test for trace- 
contaminants therein. While there 


able assistance. 


strong possibility that any method 
developed for ethylene will equally 
applicable any assump- 


tion this effect will require confirma- 
tion. 

noted earlier, not limited hydrocar- 
bons alone. some instances, petro- 
leum refiners have found expedient 
and profitable utilize conversion 
esses for the production 
chemical intermediate. The aroma- 
tic acids, either monobasic polybasic, 
are typical products this category. 
this field, ASTM will called upon 
supply standard methods test. 

Before leave the subject analytical 
and testing problems facing the refining 
industry, one other matter deserves 
mention; this additives 
analyses. The ability 
small concentrations impart de- 
sirable quality characteristics many 
petroleum products is widely recognized 
and utilized. gasolines, 
heating oils, and lubricating 
name just use additives. 
There little doubt that the applica- 
tions additives continue grow, 
and while the field rapidly changing 
one, eventually standard methods 
test will necessary. 


concerns 


conclusion, should like recog- 
nize again the value ASTM the 
petroleum industry. When reflect 
that the quality our products, which 
influence the growth our enterprises, 
are measured large extent stand- 
ard test and analytical methods, the 
services rendered ASTM the past 
are clearly delineated. The achieve- 
ments this organization have been 
truly outstanding and manner bene- 
fitting producers, consumers, and gen- 
eral-interest parties. 
ecution its activities the manner 
that has accomplished much the 
past need only balanced with the 
vision anticipate future requirements. 
enhance, still further, ASTM prestige. 
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HOCHWALT 


STANDARDS AND THE 
NEW SCIENCE 


The present performance requirements engineering materials have taken industry 
the threshold new era the science materials, necessitating change 


standards based fundamental properties, not secondary characteristics, 


materials 


according Carroll Hochwalt, vice-president for research, develop- 


ment, and engineering, Monsanto Chemical Co., the Chemical Industry Luncheon 


the 1958 ASTM Committee Week St. Louis 


Chemical 


Co. was founded 1901 businessmen 
and chemists, and our initial goal was 
make chemical products. ASTM was 
incorporated same time 
(1902), and mechanical en- 
gineers principally, with standardizing 
test methods and specifications one 
its goals. For nearly thirty years 
Monsanto and ASTM developed and 
grew their separate paths, through 
good years and bad, without ever find- 
ing much common 

Our preduct was 
saccharin, the first long 
line organic and chemicals. 
Until 1988, the company was the busi- 
molecules. These were sold the basis 
purity, chemical analysis, and chem- 
melting point, boiling point, acidity, 


Frequently, the product was in- 
facturing this stage 


our history, specifications were simple 
and were easily defined 
terms. Standards were more important 
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equipment than supplier en- 
gineering materials. 

During these years ASTM developed 
its unique approach cooperative 
standardization, involving the demo- 
participation producers, con- 
sumers, and general interest representa- 
tives. Materials construction—steel, 
concrete, Masonry, paint, non-ferrous 
metals—were its chief concern, and test 
methods involved mechanical properties, 
physical constants, and chemical analy- 
sis. Few materials direct interest 
the ultimate consumer ever came within 
its ken. 

Throughout these years our paths 
were parallel but seldom converged. 


Performance Requirements Prevail 


1938 Monsanto took step which 
was change the character our busi- 
ness; got into the materials-of-con- 
struction business when began 
manufacture giant molecules, 
high polymers plastics. addition 
selling chemical compositions, now 


Continued next page 
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CARROLL vice-presi- 
dent for research, development, and engi- 
neering and member the Board 
Directors Monsanto Chemical Co., also 
member the Executive Com- 
mittee. 1926 with his friend, Charles 
Allen Thomas, now president Monsanto, 
organized the Thomas and Hochwalt 
Laboratories, Dayton, general 
research and consultant work for the chem- 
ical industry. 1936 the laboratories 
were acquired Monsanto and became 
known the Central Research 
Department. More than patented dis- 
coveries have been made Dr. Hochwalt 
his research such subjects dialkyl 
selenides and tellurides, phosphates, fire 
extinguishers, dehydrated 
fermentation, polymers, petroleum refining 
methods, and liquid phase oxidation. 
During World War Il, was actively engaged 
the work the Manhattan District project 
and the work the National Defense Re- 
search Committee, serving consultant 
and section member connection with the 
member the Ordnance Advisory Com- 
mittee the Research and Develop- 
ment Division. 
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formance. were selling physical, 
chemical, and mechanical properties. 
longer was per cent purity figure 
significant. had guarantee, for 
strength, minimum moduli elasticity, 
maximum dissipation factors given 
frequencies, and stated optical proper- 
ties. Color, weather resistance, and 
similar hard-to-define characteristics had 
assured. 

For chemists this was first both 
intriguing and somewhat terrifying 
experience. managed survive 
this transition putting chemists 
work with engineers and physicists, 
learning think terms end-prod- 
uct performance, and developing 
position product engineering. fur- 
ther complicate this situation, during 
these years the entire plastics industry 
was experiencing the painful transfor- 
mation polymer technology from 
art science. 

During these years Monsanto’s and 
ASTM’s paths converged with fusion 
velocity and have remained intermingled 
ever Our participation ASTM, 
developing methods for testing plastics, 
carrying research their properties, 
and setting reasonable standards, was 
this and other areas our business. 
matter fact, Monsanto’s entry into 
the plastics business almost coincided 
with the formation Committee D-20 
Plastics, and the names Wilson, 
Carswell, Telfair, Nason, Adams, Deb- 
ing, Ingle, and Craver are fa- 
miliar the Committee 
D-20 Monsanto contributors during 
the early days. Thus, Monsanto has 
been strong proponent the ASTM 
for over twenty-five years, and today 
our people serve different main 
committees the Society. 


Dawn Era— 


The New Science Materials 


The main point want make, 
however, that ASTM and its member 
participants, Monsanto included, stand 
the threshold new era our ex- 
perience, era which will bring greater 
changes than any have seen before 
and which will reshuffle our technologies 
rate speed which will terrifying 
are not braced for it. This era 
being brought into being what call 
the new science materials. 

Let illustrate what mean rate 
change. The horse and buggy era 
was good for 2000 years, until displaced 
the automobile the second and 
third decades the Twentieth Century. 
This gasoline-powered, rubber-tired suc- 
cessor, will well last out the cen- 
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tury prime means transportation. 
Piston-engine powered aircraft reached 
their highest stage development 
1957; thus era development which 
began with the Brothers 
Kitty Hawk now nearing The 
jet age, begun the military field 
1944, begins its domination 
cial transportation during 1958. The 
satellite age now five months old. 
How long will before the antigrav- 
machines “science will 
make the Sputniks and our own Ex- 
plorer obsolete? Shorter than most 
would like, suspect. Perhaps per- 
spective the observation 
that Atlantic crossing 1620 the 
Mayflower took two months; 1860 the 
Great Eastern, two weeks; 1952 
the United States, four days; 1957 
this voyage will take 300 min- 
utes, and 19xx, via 
carrying rocket, 600 seconds. 


Complexity Grows with Technology 


Coupled with the rapid pace the de- 
velopment new technology its high 
degree complexity, related highly 
automated processes all kinds, new 
and novel materials and combinations 
materials, and new methods fabri- 
cation. 

The creation, testing, application, and 
understanding these new materials, 
methods, and procedures comprises the 
new science materials. brings with 
new skills, new talents, new view- 
points—even whole new language. 
not talk horsepower anymore 
rating jet engines, nor even ergs, 
foot-pounds kilowatts; speak 
Nor rate rocket en- 
gines terms developed when animal 
muscle power was the basic unit; 
rate them terms impulse.”’ 

Similarly materials, are dealing 
with the exotic issue fruitful technol- 
ogy: titanium, zirconium, hafnium, 
germanium, selenium, tellurium, colum- 
bium—to name but few the more 
direct descendants. Cermets, polymers, 
glass-plastic and other combination ma- 
terials, illustrate more 
complex developments. Not even stoi- 
chiometry inviolate this new sci- 
ence; combinations which defy our old 
theories valance are 
and for ex- 
ample. New metals, new combinations, 
new synthetic materials, all combined 
and recombined new ways, make pos- 
sible new devices and new effects. 

Neither are always concerned with 
the familiar properties, whose use 
have become comfortably adept 
past. components for inter- 
continental device—be jet airliner 
missile—coercivity and remanence may 
more critical than tensile strength and 
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ductility; the nuclear cross-section in, 
may more important than 
the impact-strength foot-pounds. 


Electronics Open New Horizons 


Electronies has contributed many 
ways revolutionizing our technology. 
has created need for new 
and new methods testing, course. 
But also has made possible control de- 
vices, testing apparatus, computational 
capabilities, and 
tentials which never existed before and 
which some have difficulty 
adapting our thinking 
erally, hard for man today—and 
especially for men—to “keep 
with the 

Testing methods, too, and the specifi- 
cations which employ them, 
ferent. The critical concentration 
boron electronic-grade silicon meas- 
ured parts per billion and estab- 
lished electronic tests, not chemical 
tests. And this brings another 
characteristic the new science—pu- 
are dealing with compositions 
more critical orders magnitude 
than those with which have been con- 
cerned the past. 


New Materials Stem from Knowledge 
Fundamental Properties 

Finally, this new science materials 
involves disciplines. 
the chemists, physicists, 
gineers our committee research and 
standardization teams, now must add 
specialized personnel, derivatives the 
older, more generalized 

For the new science materials 
are dealing molecular, atomic, and 
subatomic phenomena, and the un- 
derstanding these—and their manip- 
ulation meet our new needs—that dis- 
tinguishes this area radical develop- 
these that the ASTM committee work 
the future will most deeply concerned. 

adapt quickly this new situation 
the greatest challenge confronting this 
Society. 

shall need standards, 
despite the complexity the new tech- 
niques. all know how important 
might our common with 
other aspects our technology, its role 
now more demanding one than ever. 
But shall need new kinds stand- 
ards, and shall need produce them 
much more promptly. keep abreast, 
standards are needed for the materials 
today—not for those yesterday. 


New Standards Must Define 
Fundamental Properties 


Let’s for moment, address our re- 
marks the problem speeding the 
standardizing procedure practiced 
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within today’s ASTM frame refer- 
ence. The pure democracy the stand- 
element, 
times, frustration and delay—should 
though, that much the way stream- 
lining, with consequent significant re- 
duction standardizing time, could 
achieved through thoughtful study 
the mechanics. One rather obvious way 
develop standards faster pace 
put more people work full, 
rather than part-time basis. 
means greater financial commitment 
producer, consumer, and general in- 
terest members the this 
should devoted primarily the re- 
search aspects the problem, that 
the results rest more firm technical 
foundation. meet the 
standards are going have define 
fundamental properties, 
secondary characteristics. knowl- 
edge these, plus sound techniques for 
defining them, comes only from 

Another factor what appears 
the leisurely pace which methods and 
specifications develop the 
level technology that apparently has 
vanced techniques and instrumentation 
resulting from basic research efforts form 
the foundation for standard, these now 
usually are compromised make the 
standard generally usable 
dustry, those with limited facilities 
and skills, well those adequately 
equipped. This not only adds months, 
and sometimes years, the promulga- 
tion the standard, but frequently de- 
tracts from its quality and 

Another roadblock that encountered 
the lack information define 
material with sufficient accuracy 
draft specification. case point 
production since early 
World War the specification cover- 
ing this material did not appear the 
ASTM books until 1952. The delay 
was partly due the fact that the ap- 
parently simple ethylene polymer mole- 
cule was not sufficiently 

doubt many have done great deal 
thinking about tomorrow’s standard- 
ization the light the problems al- 
ready mentioned. see it, the 
standardization work tomorrow will 
lean very heavily the rapid advances 
that are being made, and that will con- 
tinue made, “molecular en- 
that is, the physics, chem- 
istry, and engineering the ultimate 
structure materials. 
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Standards— 
Equations State? 


Perhaps the target tomorrow’s 
standard should equation state, 
or, perhaps, equations state. Into 
equation this nature will the molec- 
ular and atomic parameters given 
composition matter. Ideally, out 
will come the precise strength 
given temperature, given loading 
rate; the dielectric properties given 
frequency; the thermal properties and 
other data necessary complete defi- 
nition the engineering behavior 
the material. The target lofty one 
viewed from today’s qualitative “ma- 
terials platform. probably 
one the most challenging technical 
problems which engineering 
faced. When solved, standardization 
will able move rapidly the 
technology serves. the meantime, 
each advance materials science will 
have significant and beneficial effect 
standards. side reaction the ma- 
play, that specifications will 
dicative the future, not only qual- 
ity, but also engineering performance. 

The specification tomorrow may 


very simple one today’s standards. 


Conceivably could describe molecular 
type, size, and atomic geometry terms 
very few numbers. could origi- 
nate with the scientist engineer who 
defining the performance requirements 
for would specify the funda- 
mental atomic and molecular param- 
eters. Because the quantitative na- 
ture his specification, reflecting the 
exact science, standardizing bodies 
could act frustrat- 
ing, and expensive round-robin test pro- 
grams would become ancient history. 


ASTM Meets the Challenge 


strong research overtones. Though 


known for its work standardizing 
body, publishes each year more words 
telling new knowledge materials 
than does words relating new 
standards. stresses the importance 
materials research through awards 
recognizing significant scientific achieve- 
ments. Another source research 
stimulus the Administrative Com- 
mittee Research. This group, while 
administering research grants, seeks 
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promote research materials through 
its column “ACR the 
LETIN and contacts with the technical 
committees. the light the pre- 
ceding discussion, should like sug- 
gest that the Administrative Committee 
Research might play leading role 
promoting these concepts 
technical committees, since, the final 
analysis, among them that the real 
work the Society done and 
from them that the initiative must come 
for any radical revisions our proce- 
dures and performance. 


Education Meets the Challenge 


Incidentally, some our leading 
technical schools are alert the chal- 
lenge the new science materials and 
are seeking improved 
would train engineer-scientists who will 
understand the relationship between 
atomic and molecular structure and 
forces the one hand and properties 
composition matter the other, 
and who will able put this 
edge practical use the synthesis 
new materials and their fabrication 
into useful engineering structures and 
Illustrative this trend are 
the comments DuBridge, 
president the California Institute 
Technology, that fine school’s annual 
report December, 1957: 


devices. 


We. . .are carrying a large content of ad- 
vanced physics and mathematics into the 
graduate engineering programs. The re- 
search engineer today and tomorrow 
will have quite home with set 
theory, Boolean algebra, quantum electro- 
dynamics, the quantum theory metals 
and semiconductors, and 
erudite matters formerly unheard 
the practical engineer. 


This may the materials engineering 
istry, physics, mathematics, 
lated sciences, far beyond that which 
available today the engineering grad- 
uate. 

summation, should like repeat 
that stand the threshold new 
science materials, and that are ex- 
periencing the first engagements the 
revolution which that 
producing. This will profoundly affect 
ASTM well the chemical and allied 
industries and will require new ap- 
proach standardization the Society 
continue its eminent position this 
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Power Separation Filter for Corona Testing 


the operation electrical equipment 
high voltages that corona, the ioni- 
the insulating media. Corona 
rise high-frequency noise and 
also causes deterioration organic in- 
sulation which time will result 
electrical breakdown. 
used for communication 


NETA SHEPS 


the equipment from the test 
voltage. 

making corona tests equipment 
such coaxial cable, large charging 
current required because the 
high capacitance ground. The PSF, 
therefore, must supply 
this current and provide high attenua- 
tion over range from about 


PSF 


Variac Step=Up 
Transformer 


752 


Out 


Under Test 


Fig. diagram the corona test set. 


presence corona noise can cause 
serious reduction efficiency, and there- 
fore desirable have the appara- 
tus free from corona the operating 
voltage. 

Communication equipment the 
wide band coaxial type used the 
Bell system uses the same cable 
supply power the repeater and 
the high-frequency signals. 
order check the system for the pres- 
ence corona noise special test set 
has been developed (Fig. 1). Part 
this corona test set power separation 
filter (PSF) required supply noise- 
free 60-cycle high voltage the equip- 
ment and simultaneously separate the 
high-frequency corona noise generated 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 


108) 


which may present the power 
source. Since the noise due corona 
measured over the same range (100 
Me), the filter must also provide 
low attenuation over this range between 
the equipment under test and the meas- 
uring circuit and high attenuation 
cycles (Fig. 2). 


>100 


Attenuation 


Fig. characteristics the 
corona test set PSF. 
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The PSF, consisting high- and 
low-pass filter parallel the equip- 
ment end (Fig. 3), will carry steady 

The special performance this filter 
made possible the type com- 
ponents used (see Fig. for compo- 
nents assembled The capacitors 
that are subject high voltages are 


Voltage Apporotus 
Input Under 


Test 


Norse 
Measurement 
752 


Fig. the corona test set 
PSF. 


special oil-impregnated paper designs 
that have small parasitic inductances 
corona-free maximum voltage. 
The inductors are air core type de- 
sign free resonances 
nances Me. They carry the 
maximum operating current approx- 
imately 0.5 amp while withstanding 
momentary surge due failure the 
equipment under test. 


Science Degree from Upsala College 1951 
and joined Bell Telephone Laboratories 
the same year. Since then she has been 
concerned with the design and testing 
frequency selective networks used various 
long distance communication systems includ- 
ing the West submarine cable 
system the USAF Missile Test Center. 
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Fig. Power separation filter for corona 
test set showing assembly components. 


The filter housed oil-filled 
(not including terminals) shown 
Fig. provided with two high- 
voltage bushings for the test voltage 


input and equipment connections and 
low-voltage bushing for the meas- 
uring circuit, while the filter case pro- 
vides the ground connection, 

The corona test set provides effective 
means measuring corona under 
wide range conditions. Prior the 
development this PSF only low- 
current, high-impedance devices could 
measured over narrow frequency 
band. Now, the power handling ca- 
pacity the test set has been consider- 
ably broadened the frequency 
range over which corona may de- 
tected. 


Acknowledgment: 
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In-Place Density Tests 


DONALD GRIFFIN 


accurate 


in-place density measurements base- 
purposes. Various types compaction 
equipment could evaluated according 
their effectiveness compaction, and 
serve criteria for stability the 
material place. 

order evaluate the error in- 
place density measurements 
necessary determine the 
accuracy the apparatus used meas- 
ure the in-place density per se. The 
sand cone apparatus has long been used 
measure in-place densities 
and widely accepted for this purpose. 
Very little information has 
lished about the accuracy with which 
this device may used. Therefore, 
evaluation the sand cone apparatus 


THIS PAPER 
IS INVITED, either for publication or for 
the attention the author. Address all 
communications ASTM Headquarters, 
916 Race St., Philadelphia 3, Pa. 

This study was conducted under USN 
Bureau Yards and Docks Contract 
3101, the Engineering Research Center 
the University Southern California. 
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constituted part of. 
project. 

that true densities would vary from 
place place within the soil mass and 
average density could within 
relatively volume soil. Chance 
arrangement soil particles, chance 
selection sizes and shapes particles 
given location, differential amounts 
energy compaction, and differential 
water contents would ail contribute 


density. Several tests taken group 


results than would the results in- 
dividual tests. 

box known volume which 
minimum four tests could 
formed was selected the method 
determining the true average density 
given soil mass. Results tests 
with known error procedure tech- 
nique were discarded. Deviations 
measured values from known average 
values the basis four tests per 
box were, therefore, relatively free 
from error due operational procedure 
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Fig. separation filters for corona 


test view. 


Cohesionless Coarse-Grain Base-Course 


and, consequently, these deviations 
must due changes volume the 
soil with sampling, assuming that four 
tests are representative average 
conditions the box. The magnitude 
these volumetric changes depends 
upon the initial density well upon 
the water content the soil. 


DONALD GRIFFIN, director, Materials 
Division, Naval Civil Engineering Re- 
search and Evaluation Laboratory has done 
extensive research the field in-place 
member ASTM Committee D-18 Soils 
for Engineering Purposes. 
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Volumetric Measurement Cavities 


Currently accepted methods meas- 
uring in-place densities soils involve 
the measurement the 
viously occupied soil excavated from 
the cavity. The more feasible methods 
measuring volume are means 
water balloon apparatus means 
filling the cavity with calibrated sand 
specified manner. The author has 
conducted some unpublished research 
the water balloon method using three 
Experiments showed that glass jar 
could completely filled with balloon 
expanded with water when using string 
bleed off air that would otherwise 
trapped below the balloon. 
lining vertical cross-section 
cavity was used bleed off air and 
allow the balloon expand fully into 
the cavity. general 
were that the balloon method quite 
accurate for measuring so-called opti- 
mum volumes for the particular device. 
Volumes other than 
measured with considerable 
vice No. ranged error from mini- 
mum 0.20 per cent for optimum vol- 
ume nearly per cent for other 
volumes. Device No. ranged error 
from minimum 1.41 per cent 
nearly 5.5 per cent and device No. 
ranged from minimum error 0.40 
2.76 per cent. All 
volumes measured were 
capacity the particular device used. 

base-course materials not 
possible estimate with any reasonable 
degree accuracy the volume 
cavity any time during the excava- 
tion process. Therefore, desirable 
use method measuring volumes 
that relatively independent the 
size and shape the cavity. The sand 
cone method appears 
requirement better than 
method. 

gallon jug with sand cone and 
supporting plate was used measure 
the volumes cavities from which 
base-course material was excavated. 
These volumes approximated 100 in. 
with maximum diameter about in. 
Graded Ottawa sand (ASTM Method 
was used the sand cone 
apparatus. has been found the 
author give slightly better accuracy 
than the ungraded Ottawa sand (ASTM 


! Method of Test for Compressive Strength 
of Hydraulic Cement Mortars (C 109 — 56), 
1955 Book ASTM Standards, Part 
129. 

Method Test for Tensile Strength 
Hydraulic Cement Mortars 190-49), 
1955 Book ASTM Standards, Part 
188. 

boldface numbers parentheses 
refer the list references appended 
this paper. 
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apparatus was calibrated for volumetric 
measurements cavities known 
volume reproduced from actual cavities 
Montalvo base-course material. 


Fig. 1.—Cavity simulated 
base course material. 


Base-course material was compacted 
wooden box. Cavities various 
volumes were excavated for in- 
place density tests and then filled com- 
pletely with mixture melted paraffin 
and heated Ottawa sand. The sand 
reduced the quantity 
quired fill each cavity and this 
turn reduced the volumetric 
the paraffin upon cooling negligi- 
able amount. Good sharp casts the 
cavities were thus obtained. These 
casts were carefully removed 
cavating the soil from around them, 
and adhering soil particles 
moved carefully prying embedded 
grains loose and washing the casts with 
water. They were then surface dried, 
inverted 5-gal cans, and sealed the 
bottom with additional paraffin. The 
casts were then covered with mixture 
White Albastone, Ottawa sand, 
and water. After the Albastone had 
set, the metal containers were removed. 
Each cast paraffin and sand was 
removed from the Albastone heating 
the entire mass oven 215 
The resulting cavities were sharp and 
clean and were quite faithful repro- 
ductions the original cavities. One 
these illustrated Fig. 

The cavity interiors were given three 
coats spray for waterproofing. 
Each cavity was then filled with dis- 
tilled water known temperature and 
the volume each was then computed 
according the weight the water 
and its density per cucm. These 
volumes are considered the most 
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probably correct volumes that could 
measured any method. 

The sand cone apparatus was cali- 
brated the Griffin method 
first reported the ASTM 
February 1956 This method 
had been proved highly accurate 
for cavities in the shape of smooth 
brass cylinders but had not been proved 
for irregular cavities such those 
base-course materials with their many 
indentations protrusions. The 
total weight sand leaving the gallon 
jug including the sand the cavity, the 
sand the opening the supporting 
plate, and the sand the cone below 


the valve opening the jug, was deter-. 


mined the average ten trials for 
each cavity. Results these tests are 
tabulated Table The maximum 
probable error for single measurement 
the total amount sand 
jug for any individual cavity was com- 
puted 0.114 per cent for sand cone 
No. and 0.155 per cent for sand cone 
No. The actual maximum deviation 
from the mean for any single cavity 
measurement was found 0.41 per 
cent for sand cone No. and 0.28 per 
cent for sand cone No. 


TABLE GRADED 
OTTAWA SAND LEAVING JUG FOR 
SIMULATED BASE 
COURSE CAVITIES. 
(Results for tests each cavity.) 
Cavity Volume, 


Zero® 276 S52 1622 


Sanp Cone Apparatus No. | 


Maximum 


Weight, gz... 1794 2208 3063 4225 
Average 

weight, 1791 2199 3058 4221 
Minimum 

weight, z.... 1787 2193 | 3054 4219 


Sanp Cone Apparatus No, 2 


Maximum 
Average 
Minimum 
Weight, g.... 1777 | 2197 | 3065 216 


@ Cone and supporting plate. 


the cavities listed Table 
had surface openings smaller than the 
circular opening the supporting plate. 
Three additional cavities 
openings larger than the circular open- 
ing the supporting plate which was 
6.5 in. diameter. The diametrical 
openings the three larger cavities 
ranged from 7.75 in. maximum 6.5 in. 
This would represent what 
termed undercut condition, 
excavation extending laterally 
neath the supporting surface the 
plate. Data for these cavities are 
shown Table for sand cone No. 
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GRADED 


OTTAWA SAND LEAVING JUG FOR 
UNDERCUT SIMULATED 
ERIAL 


MONTALVO BASE COURSE MATER 

SAND CONE APPARATUS NO. 
(Results for 10 tests in each cavity.) 
Cavity Volume, cu cm 

Zero 1705 | 2017 | 2528 


Maximum 


weight, g 1794 4315 4759 5540 
Average 

weight, g 1791 | 4307 | 4744 | 5522 
Minimum 

weight, g 1787 | 4290 | 4740 | 5503 


The maximum deviation from the mean 
for any single cavity was found 
0.34 per cent. 

plot the total weight sand 
leaving the jug versus volumes the 
cavities shows relation- 
ship indicated Fig. for sand cone 
apparatus No. and the formulas the 
following type can, therefore, used 
according the weight sand: 

Sand Cone No. 
(0.6674) 


(W-1791) 
Sand Cone No. 
(W-1782) (0.6636) 
where: 
weight the sand cone apparatus 


with the jug full sand less the 
weight the sand cone appa- 
ratus with residual sand after 
filling the cavity, 


The initial weight the sand cone 
apparatus with the jug full sand was 
kept constant 7850 and the equa- 
tions could, therefore, set for use 
with the final weight only. The equa- 
tion for the undercut cavities not 
suggested being reliable under general 
conditions. The degree undercut 
was not excessive for the three cavities 
involved. With increasing amount 
creasing order accuracy. has been 
shown previous work (1) that sand 
will not fill that portion cavity 
beneath the supporting surface the 
supporting plate and immediately ad- 
jacent the circumferential opening. 
With undercutting, the volume the 
cavity measured too small and the 
computed density is, therefore, too 
great. 

The order accuracy the sand cone 
apparatus may observed prac- 
tical basis computing the volumes 
the cavities, using both minimum and 
maximum values total sand leaving 
such calculations are shown Table 
The maximum errors for each 
cavity are 2.9 per cent, 1.1 per cent, and 
0.4 per cent, with the smaller errors for 
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2400 
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Sand Leaving Jug 


Fig. volumes versus weights sand leaving 


gallon jug (sand cone No. 1). 


the larger cavities. All the actual 
cavities used the in-place density 
tests exceeded 1000 em, allowing 
maximum error, therefore, about 
per cent due the apparatus alone. 
The source error the sand funnel 
due primarily chance arrangement 
sand particles and chance packing 
the each the three cases, the 
actual maximum variation computed 
volume versus true volume was cm, 
em, and em, respectively, for 
the above percentage 


valve after the flow sand from the 
jug had apparently stopped (1). 


Montalvo Base-Course Material 


Montalvo base-course material comes 
from the bed the Santa Clara River 
near Montalvo, general ap- 
pearance essentially cohesionless 
mixture rock and sand. One sieve 
analysis gave the following grain-size 
distributions: 


Sieve Opening, Per Cent 
the error more less constant Passing 
100 
volume. 
assumed that the sand the 18.85 (34 in.) 
9.423... 
The presence moisture the sand 
Also, assumed that the operator 
would wait few seconds, preferably 
(No. 
minimum see, before closing the 
0.104... 
0.074... 


TABLE CAVITIES 

COMPUTED EQUATIONS COM- 

PARED TRUE VOLUMES CAVI- 
TIES, CM. 


Sand Cone Sand Cone 


The maximum density for optimum 
water content the modified Proctor 
test the minus material was 


Apparatus Apparatus 128.32 per with water content 
6.75 per cent. The gravity 
sizes material was 2.64. The maxi- 
ol- ol- ol- P 
ume mum density obtained the test box 
including sizes particles was 2.134 
278 268 276 275 
1624 1620 1622 1615 believed that the minus material was 
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predominantly nonplastic, although seg- 
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“a 
bine 
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Fig. oscillator mounted base plate test box. 


regated portions were plastic. The plas- 
tic limit for one sample was per cent 
and the plasticity index was per cent. 
Several other samples the minus 
material were non-plastic. 


Control Densities 


reinforced marine plywood box 
plan was used the control 
volume. This box was constructed 
interlocking layers each high. 
Enough base course material was mixed 
14-cu concrete mixer fill four 
layers the box the initial 
stages testing, water was added 
approximately every fourth 
increase the water content gradually. 
When the water content reached about 
per cent, more water was added and 
the material dried out with continued 
use. Additional water was then added 
the material was allowed dry 
order provide water content that 
was particularly desired 
range control densities was ob- 
tained follows. 

Mixed base-course material was dis- 
charged from the short 
conveyor belt unit and emptied from the 
belt directly into the test box. For 
densities, the material was 
shoveled into place fell from the 
belt. For intermediate densities, the 
material the box was vibrated with 
Lazan oscillator illustrated Fig. 
The mass was vibrated either one 
two lifts, the latter generally but not 
always giving the greater densities. 
Very dense material was obtained the 
use pneumatic air tamper applied 
either one two lifts the material 
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ing shoe the tamper was about 5.5 
in. diameter. 

After compaction, the top layer the 
box was removed and the excess ma- 
terial struck off with aluminum bar. 
The bar shown Fig. the dividing 
strip between the surface struck off 
and the surface subsequently prepared 
screened through the finest sieve feasible 
use which turn depended upon the 


Fig. base course material 
test box with pneumatic tamper. 
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Fig. box with left half screeded and right half 
tamped with fines and ready for testing. 


water content the material. For 
relatively dry material, the No. sieve 
was used, and for wet material the 
sieve was used. The material 
passing the sieve was tamped into the 
surface voids the material the box 
means one face the aluminum 
bar. Attempts were made 
this material nearly the same den- 
sity the material the box. 

water contents about 2.5 
per cent, the material appeared dry and 
dusty. slightly higher water con- 
tents the material definitely appeared 
moist. water contents between 
and per cent, the material looked quite 
wet. After the water content reached 
approximately 7.5 per cent, the material 
acted highly plastic mass. 
assumed high density was placed 
into the test box and tamping vibrat- 
ing had little effect increasing 
the density. Although the density was 
high, the support bearing capacity 
the material was obviously low 
plastic flow could take 
under surface loading. With low water 
contents was not possible obtain 
the higher densities, and with relatively 
high water contents above 6.5 per cent 
was not possible place the material 
with low density. All densities are 
based dry weight. 


In-Place Density Measurements 


The moist control density was deter- 
mined weighing the entire box and 
contents set Toledo scales read- 
ing direct the nearest pound. Four 
tests were made each box base- 
course material. Each sample was 
weighed Toledo scale reading direct 
For in-place density tests, the 
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entire sample, including 
was dried oven 110 The 
total water content the four samples 
per box was used the average water 
content the box. The dry control 
density was determined dividing the 
original wet weight the soil the 
box plus the water content ex- 
expressed decimal. The volume 
each cavity was determined means 
the sand cone apparatus used with 
supporting plate. The volumes were 
computed according the calibration 
equations previously presented; 
ever, corrections were 
undercut cavities. The undercut 
tion was treated natural source 
error since the degree undercutting 
was not constant for all undercut 

The density measured the sand 
cone apparatus was determined both 
for individual tests and for the four 
tests per box group, taking the 
total dry weight soil excavated and 
dividing the total volume computed. 
for all tests are tabulated 
Tables IV, and VI. Densities for 
individual tests varied widely for the 
four tests made given box. The 
water contents for four individual tests 
per box varied some degree, but for 
the most part they were fairly uniform. 
The combined results four tests 
considered the in-place measured 
density for given box. The sand 
cone apparatus together with tools used 
for excavating cavities are shown 
Fig. 


how- 


Conclusions 


Two observed phenomena are con- 
clusive. water contents below 2.5 
per cent, the base-course material 
essentially the 
excavation cavity, material from 
the cavity walls sloughed off and the 
walls appeared expand 
cavity. Thus, volumes were measured 
too small and densities were computed 
too high. high water contents, the 
soil acted plastic mass and about 
per cent water content the soil mass 
was almost fluid. When cavity was 
excavated the soil with such high 
water content, plastic flow tended 
fill the cavity and again measured 
volumes were too small, giving com- 
puted densities that were too great. 

Between these two extreme condi- 
tions, there were varying degrees 
change volume caused the effects 
shear during sampling. increasing 
densities with water contents between 
and per cent, the material was in- 
creasingly able resist deformation 
data showing trend lines according 
water contents percentage deviation 
densities measured the sand cone 


Box 


CC 


og 


Control 
Density, 
per 


1.865 1.591 1.757 1.600 
1.746 1.853 1.784 1.839 
2.095 2.084 1.958 1.935 
2.100 | 2.073 | 2.021 | 2.074 
2.000 2.078 2.129 2.030 
2.064 1.966 2.049 2.078 
1.864 1.814 1.940 1.771 
1.912 1.944 1.927 1 916 
2.028 2.081 2.060 2.013 
1.969 | 1.948 | 1.977 | 1.912 
1.586 | 1.805 | 1.812 | 1.745 
1.757 | 1.712 | 1.781 1.459 
1.841 1.932 1.902 1.655 
1.842 | 1.718 715 | 1.601 
1.559 | 1.581 1.435 Void 
1.855 1.792 1.954 1.878 
1.886 | 1.747 | 1.909 | 1.863 
1.856 1.701 1.857 1.751 
1.783 | 1.790 | 1.694 | 1.755 
2.174 | 2.100 | 2.240 | 2.197 
2.103 1.908 1.878 2.018 
1.804 1.982 1.904 1.826 
2.150 2.132 2.309 2.377 
2.286 | 2.129 | 2.204 | 2.304 
| 2.425 | 2.386 | 2.366 | 2.361 
2.356 | 2.197 | 2.248 | 2.299 
2.980 2.661 2.746 2.858 
2.580 2.552 2.887 2.626 
2.615 | 2.375 | 2.590 | 2.437 
2.104 2.158 2.257 2.220 
1.542 | 1.501 1.569 1.468 
1.618 1.569 | 1.573 | 1.516 
1.687 1.723 1.650 1.555 
| 1.753 | 1.708 | 1.755 | 1.536 
1.703 1.838 | 1.693 1.562 
1.912 | 2.005 | 2.016 | 1.919 
1.655 | 1.579 | 1.555 | 1.522 
| 1.802 | 1.590 | 1.682 | 1.823 
1.714 1.775 1.618 1.829 
| 1.720 | 1.674 1.686 1.538 | 
1.942 | 1.909 | 1.952 | 1.863 
1.951 1.864 1.815 1.974 
1.855 | 1.873 | 1.835 | 1.856 
1.629 1.767 | 1.668 | Void 
1.848 2.003 1.967 | 1.921 
1.600 | 1.445 | 1.522 | 1.431 
1.749 1.784 1.960 1.814 
1.522 | 1.645 | 1.434 | 1.422 | 
|} 1.502 | 1.536 | 1.531 | 1.579 
1.831 | 1.806 1.820 1.608 
1.847 1.792 1.697 1.544 
1.702 | 1.556 | 1.654 | 1.677 | 
1.836 | 1.658 1.664 | 1.698 
1.610 1.735 1.616 | 1.439 
1.708 | 1.446 1 1.604 | 


excavate cavities base course material. 


ABLE IV. 


Measured Density 
for Individual Tests, 
per 


used 


DENSITY MEASUREMENTS. 


Average 
Group Density, 
g per cu cm 


toh 


w 


oo 


= 


Group Water 
Content 
per cent 


053 
145 
116 
152 
174 
605 
587 
469 
264 
779 
565 
S84 
542 
328 
817 
851 
152 
244 
602 


.970 
233 


169 
446 
308 
649 
930 
961 


139 
507 
976 
491 
912 
784 


~ 
Fig. cone apparatus and special 
854 2.031 
966 2.057 
932 2.037 
742 1.845 
791 1.924 
919 
878 1.962 
1.738 
690 
880 1.814 
734 1.720 
877 1.756 
112 2.176 
996 1.980 
1.877 
2.240 
134 2.225 
2.270 
130 2.805 
076 2.496 
31.. 059 2.184 
954 1.964 130 
39.. 795 1.578 513 
45...| 1.854 710 
46.. 1.684 469 
52.. 1.749 222 


w 
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Average Tests per Box 
Broken Lines are Squares 
Lines for Percentage Deviation Test Density 
$ from Control Density st to Water © Average of 4 Tests per Box 
Content. Numerals are Water Contents Broken Lines are Trend Lines According 
| 
° i | percent 
8B | | 
° 
2 | 
0 | 
| 
a > | | | / 
-4 | | | 22 / | 
-8 | | | 
> percent 
> 4 
= 198 wae tes —— fig t— 
, | / 
- 190 2.$ 
control densities Montalvo base course material. 
1.66 
apparatus versus control densities. The measured density versus 
should straight lines determined sities Moreover, 
the basis least squares. The trends the changes slope 
are not sharply defined the plotte trend lines for dif- 
data for each case. the trends erent water contents Density 


are much more pronounced and defined 
Fig. showing trend lines 
ing water content density measured 
the sand cone apparatus versus con- 
trol densities. 

The least-squares lines Fig. plot 
slightly curved lines concave upward 
Fig. each figure the trend 
lines appear fit the data better than, 
for example, assuming straight-line 
relationships data plotted Fig. 
straight lines were assumed 
the latter case, the corresponding trends 
would lines curved down- 
ward Fig. and the terminal curvi- 
linear directions would contradictory 
the over-all directional trends. 

The over-all trend the data 
either Figs. somewhat unique 
and surprising say the least. 
Fig. for example, the trends indicate 
algebraic increase per cent error 
measured density with increase 
the control density. This trend 
quite the opposite that exhibited 
cohesionless sand which showed 
algebraic decrease per cent error 
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are quite pronounced, 
and are their changes 
positions one from 
table that trend lines 
for water contents less than per 
cent could not obtained. such 
low water contents excessive dust was 
generated handling the material and 
the resultant loss fines would have 
been too great assure the feasibility 
the operation. 

explanation for the 
observed phenomena. The dearth 
similar data for various types soil 
provides inadequate basis for ex- 
planations. Perhaps the reason for the 
departure behavior the Montalvo 
base course material from that sands 
twofold. The interlocking large 
stones probably altered the sensitivity 
the mass changes volume caused 
the type shear required 
sampling, compared that sands. 
The cohesiveness the 
ticles the base-course material may 


Fig. 


ASTM BULLETIN 


Trend lines according water content densities 
measured the sand cone apparatus versus control densi- 
ties Montalvo base course material. 


even more significant reason for its 
interesting pattern behavior com- 
pared that sand. 

The degree cohesiveness the 
particles was dramatically em- 
phasized during the testing program. 
After boxes base course material 
varying water contents 
tested, the succeeding boxes failed 
give satisfactory measured data. 
cause the small amount fine par- 
ticles present these boxes, the jug 
the sand cone apparatus completely 
emptied sand during volumetric 
measurements the cavities. This 
sand filtered through the now larger 
voids the base course material 
the bottom the box. was then 
discovered that nearly all the finer 
particles were adhering the inside 
the mixing drum. Two men work- 
ing alternately inside the mixer for 
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A, 
if 
4 
4 
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nearly day picked the material loose, 
amounting about ft. The fines 
were then remixed with the coarse 
particles but after additional boxes 
were tested, the fines were again adher- 
ing the inside the mixer. This 
build-up fines occurred very rapidly 
water contents between and per 
cent. 

The cohesive quality the material 
was not observed during 
nary tests using the same type base 
course material but having slightly 
different grading and retrospect 
appearing less cohesive. For the 
relatively few tests performed with 
this similar material, the pattern 
behavior was comparable that 
sands. Because the few number 
tests this trend was not considered 
conclusive; however, even this dim 
light knowledge suggests that co- 
hesion may the primary reason for 


the pattern behavior the Mont- 
alvo base course material tested. 

Certainly more data for varying soil 
types are needed disclose fully the 
law behavior soils they are 
sampled for density. may con- 
cluded that Montalvo base-course 
terial significantly sensitive shear- 
ing effects sampling for in-place 
density measurements. The degree 
sensitivity depends upon the water 
content; however, remains 
determined whether not the water 
content during compaction the water 
content the time sampling the 
factor controlling the degree sensi- 
tivity. There was measurable 
change water content between the 
time compacting and time sampling 
for density. The widths the devia- 
ranging from minimum about 
per cent maximum about 
per cent. 
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Effects Type, Thickness, and Age Capping Compounds the 


Apparent Compressive Strength 


investigations 
ported this paper were 
suant discussions and 
tions made several members 
ASTM Committee C-15 Manu- 
factured Masonry Units and sev- 
eral members its Subcommittee 
Clay Brick and Structural Clay Tile 
relating the use sulfur lieu 
gypsum for capping specimens brick 
tile tested for compressive 
strength. 
The purpose the tests was com- 
pare the effect variations thick- 
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458. 
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511. 
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Actual differences the apparent compressive strength clay brick 
structural clay tile are insignificant whether gypsum sulfur-filler 
compound used for capping the specimens. 


ness and age cappings the ap- 
parent compressive strengths high- 
strength brick and low-strength 
brick and structural clay tile nomi- 
nally constant physical properties 
each group. Two types gypsum and 
two types compound 
were used for capping the units. 

ASTM Methods Sampling and 
Testing Brick 50)! the capping 
material specified: thin coat 
neat paste calcined gypsum 
(plaster 


ASTM Methods and 
Testing Concrete Masonry Units 
56)? provision made for sulfur 
capping which reads part: 
per cent sulfur (by weight), 
the remainder being ground fire clay 
other suitable inert material passing 
No. 100 (149 micron) sieve, with 

These two basic types capping 
materials were used the tests reported 
here. 


NORMAN KELCH, Architect-Engineer technical director, Associated Brick 
Manufacturers Southern California, has for years been involved research 
and testing unit masonry construction with and without reinforcing. 
member ASTM Committees C-15, C-12, and E-6. 
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continually active the testing and inspection building materials. For 
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for the Raymond Osborne Laboratories. 
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Materials and Procedures 


One series tests was made using 
high-strength facing brick, 2.187 
3.5 7.5 in. size, made from subsur- 
face Alberhill, California, clay, stiff mud 
process, de-aired, side-cut, no coring, 

parallel series tests was made 
using low-strength building brick, 3.25 
3.25 in. size, made from 
subsurface East Los Angeles clay, stiff 
coring, fired field kiln. 

limited series tests was carried 
out building brick, 2.5 3.875 
8.25 in. size, made from South Los 
Angeles subsurface clay, stiff mud 


ess, de-aired, side-cut, coring, fired 
tunnel kiln. Similar tests were 


also made structural clay facing tile 
made from Lincoln, California, clay, 
fired tunnel kiln, tested with cells 
vertically. 

All bricks were sawed half bisecting 
their length and each half identified 
pairs; one capped with 
sum and the other half with sulfur. 

each individual test, five speci- 
mens were dried constant weight and 
the two bearing surfaces all specimens 
capped with gypsum were given coat 
which was allowed dry 
before capping. After capping, 
such specimens were placed 
edges with capped faces separated and 
exposed the air dry place the 
laboratory. 

commercial gypsum casting 
which had setting time min and 
which required 52.6 per cent (by weight) 
water. 

proprietary gypsum marketed under 
trade name which had setting time 
min and which required 30.0 
per cent (by weight) water. 

The sulfur identified was com- 
pounded the Osborne Laboratories 
and consisted 51.5 per cent sulfur 
with 48.5 per cent silica (pulverized 
burned brick), weight. 

The sulfur identified was pro- 
prietary sulfur-filler compound marketed 
under trade name. 

one series, the specimens were 
held point provide capping 
in. thickness the thinnest point. 
parallel series the cappings were 
made thin possible. 

The thin cappings gypsum were 
what may termed paper-thin, but 
the thin cappings sulfur were about 


Methods Sampling and Testing Struc- 
tural Clay Tile (C 112-52), 1955 Book of 
ASTM Standards, Part 495. 
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Sulfur 


cappings, 


age 


hours. 


a 
c 
= 
o 
2nd 4th 5th 6th 7th 
average 
Averages each Series 
Fig. gypsum versus sulfur cappings building brick, 1954 series. 

Gypsum, Commercial 

Gypsum, Proprietary 

Sulfur, Laboratory compound 

Sulfur, Proprietary 

Paper thin gypsum, suifur 
a 
a 
a 
> 
a 
Time, 

Fig. two types gypsum versus two types sulfur cappings facing 


brick 


in. thickness due the rapid stiff- 
ening the sulfur when the specimens 
were placed it. All the thin cappings 
were made thin hand pressure the 
operator could produce. 

the main series, the 
specimens were tested the ages 
16, 48, and 168-hr, and 
capped specimens were tested the 
ages 48-hr. the limited final 
and structural clay tile, the gypsum- 
capped specimens were tested the 
ages 16, and 48-hr, and those 


with sulfur the age Testing 


ASTM Methods 67! and 
Three 2-in. cubes each the four 


capping materials were 
ASTM BULLETIN 


tested the same 


ages the capped 
specimens. 


Test Results 


The authors feel that the results 
the tests may more readily evalu- 
ated graph than tabulated form; 
hence the latter have been omitted 
except for the limited final series show 
the typical deviations from the aver- 
ages. 

Figure shows results previous tests 
made 1954 solid building brick 
using capping compounds similar gyp- 
sum and sulfur and the caps 
were least in. thick the thinnest 
point. 

Figure capping compounds 
were similar and sul- 
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Gypsum cappings, age days 
4 
iy 
ay 


Gypsum, Proprietary 
Sulfur, Laboratory compound 
Paper thin gypsum, sulfur 
c 
a 
> 
a 
Time, 
Fig. 


psi 


strength, 


Compressive 


psi 


strength, 


Compre ssiv2 


Comparisons two types gypsum versus two types sulfur cappings 


building brick. 


——or ‘gin. min. thickness 


Paper thin gypsum, Kein. sulfur 


Comparisons combined averages two types gypsum versus the combined 


Time, 
Fig. 
averages two types sulfur cappings facing brick. 
Paper thin gypsum, sulfur 
000 
000 
4000 


168 


Time, 


Fig. combined averages two types gypsum versus the combined 
averages two types sulfur cappings building brick. 


fur and the caps were least in. 
thick the thinnest point. The gyp- 
sum-capped specimens were aged seven 
days and the sulfur-capped specimens 
were aged before testing. only 
one series did the sulfur-capped speci- 
mens show higher compressive strength 
than the gypsum-capped 
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the vaiues being 6274 psi with gypsum 
capping and 6574 psi with sulfur capping. 

Figure shows the results obtained 
using relatively high-strength facing 
brick. The thin-capped specimens show 
higher values than those capped with 
thick caps each the groups for 
both and sulfur caps. Some 
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increase shown strength due 
aging most the groups. 

Figure shows the results obtained 
using relatively low-strength building 
brick. The results are 
than those shown Fig. due, 
presumed, the variations the struc- 
ture individual bricks well 
the two halves the same brick. 

Figure shows the over-all average 
results for the tests 
The maximum value for thin gypsum 
cappings was 14.531 psi, and for thin 
these 
15,641 psi. 

Figure similar Fig. except 
that the tests were made the rela- 
tively low-strength building brick. The 
maximum value for thin gypsum cap- 
pings was 4393 psi, and the 
value for thin sulfur cappings was 4522 
psi. 

Figure shows the results compres- 
sion tests 2-in. cubes the two types 
gvpsum and the two types sulfur 
compounds. The differences these 
results are noteworthy since all four 
materials comply with ASTM specifica- 
tions and 140. 

Figure shows the results the 
limited and final series compression 
tests building brick and strue- 
tural clay tile using gypsum and 
using sulfur for thin cappings. 


TABLE 
FUR CAPPINGS BUILDING BRICK, 


psi. 

sp 

SE 
GP Gypsum Sulfur 

2 hr 5 hr 16hr 48 hr 2 hr 
5856 6573 5925 6629 6381 
6842 7053 | 6456 7317 6532 
6841 6008 6218 7470 6667 
5943 6546 6623 5370 6809 
Av. 6200........6589 6301 6596 6584 


TABLE 
STRENGTHS GYPSUM SUL- 
FUR CAPPINGS 

CLAY TILE (GROSS AREA), psi. 


Gypsum 
Sulfur 


8131 7269, 7 644,10 487 8544 
7 624 8439, 9 542) 9 522 | 8323 
9717. 8839 10 748 8 732 8356 
10 365 . 8000 11 54010 489 8480 
8 513. 804111 00610 176 8593 


Av. 8870.. 811810 096 9 953 8459 


Tables and show the deviation 
from the averages exhibited Fig. 
which are typical the deviations from 
the averages all tests reported here. 
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Behavior the Two Types Sulfur 


testing the 2-in. cubes, was 
observed that the sulfur showed 
definite lateral deformation under load. 
After failure, this type sulfur adhered 
tightly the head and lower steel plate 
the testing machine. Where 
sulfur was used for capping the high- 
strength facing brick and also the tile 
and the building brick the limited 
final series, this same adhesion occurred 
after testing. 

the tests which paralleled those 
mentioned the preceding paragraph 
where sulfur was used, such 
deformation adhesion occurred. 

melting both types sulfur, ex- 
treme care was exercised avoid over- 
heating. 


Summary 


The three grades brick and the one 
grade tile capped with two types 
and two types sulfur showed 
variations apparent compressive 
strength due type capping material 
used, thickness capping material, and 
the age the capping time test- 
ing. 

Generally the proprietary gyp- 
sum gave higher results than the 
filler compound gave higher results than 
the proprietary sulfur compound. 

Generally the thin cappings produced 
higher results than thick cappings. 

Strength increased with age the 
compressive tests the cubes all 
four types capping materials. How- 
ever, the tests the units showed some 
variations with age. 


Conclusions 


The data developed from the tests 


psi 


strength, 


Compressive 


Fig. 6.—Comparisons tests 2-in. cubes two types gypsum versus two types 
sulfur. 


reported herein appear warrant the 
following conclusions: 


units capped with one type gypsum 
may expected show higher appar- 
ent compressive strengths than similar 
units capped with one type sulfur- 
filler compound. 


Thin cappings may expected 


produce higher results 
cappings. 

The psi variations apparent 
compressive strength units similar 
grade capped with either gypsum 
sulfur may expected small 
magnitude. 

The only advantage using 
sulfur compound instead gvpsum for 
capping building brick 
clay tile prior test for compressive 
strength that requires less time 
harden sufficiently before test made. 


Gypsum, Commercial 
Gypsum, Proprietary 
Sulfur, compound 


Sulfur, Proprietary 


Time, 
10000 
© 
> 
7000 
6000 


Gypsum 

Brick Sulfur 

Gypsum 
Tile - Sulfur 


Time, 


Fig. results compres- 

sive tests made building brick and 

structual clay tile showing comparisons 

using gypsum sulfur for capping the 
specimens. 


THE outstanding advan- 
tage mass spectrometry its ability 
analyze gases and liquids more rapidly 
than other methods. Analyses which 
formerly took days can now com- 
pleted minutes the use auto- 
mass spectrometry and computa- 


tion. Included among the mass spec- 
trometer’s many uses 


stream analyses, chemical reaction 
ess monitoring, chemical 
research, medical isotope studies, metal- 
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Mass Spectrometry Explained 


lurgy reduction, absorption techniques, 
and engine combustion analyses. 

The commercial 
suitable for analytical applications was 
developed Consolidated Electro- 
dynamics Corp. Pasadena, 
when the firm became interested 
mass spectrometer capable analyzing 
the complex hydrocarbon mixtures en- 
countered the petroleum industry. 

mass spectrometer developed 


California Institute Technology was 
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loaned Consolidated facilitate pre- 
liminary work. After about four years 
research Harold Washburn and 
his coworkers, commercial instru- 
ment was placed the market 
Consolidated. The first one was de- 
livered Atlantic Refining Co. late 

The mass spectrometer’s operation 
based the fact that every molecule 
has unique construction pattern, its 

Continued page 
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Criterion for the Evaluation 


Roof Coating Asphalts 


effort has 
been expended over period years 
develop rapid and satisfactory method 
for evaluating the suitability and service 
life roof coating asphalts. at- 
tempt was made, the initial stage 
this investigation, develop accel- 
erated weathering test procedure which 
would serve this purpose. Many dif- 
cycles, comprising exposure 
thin films asphalt water spray, 
freezing, thawing, and source ac- 
light, with and without the pres- 
ence moisture, were tried. addi- 
tion the long time required, none 
the test results gave satisfactory cor- 
relations with atmospheric weathering 
data. Consequently, new approach 
jected, which involved 
study the relationship between the 
physical and chemical properties 
asphalt and its weatherability. 
was found from this investigation that 
selected group physical and chemi- 
cal tests shows reasonably good corre- 
lation with the durability asphalt 
under atmospheric service conditions. 
The purpose this paper pre- 
sent criterion for the rapid evaluation 
the serviceability roof coating 
asphalts and their suitability for the 
ing. 


Experimental Work 


the original work this investi- 
gation more than physical and chemi- 
cal test procedures were employed. 
Some the tests did not help evalu- 
ating the suitability the asphalt for 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the authors. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia 3, Pa. 

11955 Book ASTM Standards, Part 
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value making correlations with at- 
mospheric weathering and were there- 
two more procedures showed the 
same trends relative weatherability. 
Only one test from each such groups 
was selected for evaluation purposes. 
Four tests were found have direct 
bearing the durability roof coating 
asphalts but were included because 
they are required for specifying as- 
phalt having the proper consistency, 
temperature susceptibility, 
ability for the manufacture prepared 
roofing. From the original list test 


procedures employed, ten were selected 
applicable rapid evaluation roof 
coating asphalts, and 
below. The four tests having direct 
relationship with durability 
first and the six that correlate directly 
with durability follow. 


Methods Test for: 

Softening Point Bituminous Materials 
(Ring-and-Ball Method) (ASTM 

Penetration 
(ASTM 


Penetration 
(ASTM 52)! 115 and 

Flash and Fire Points Cleveland Open 


WILKINSON, senior chemist, Texaco Port Arthur-Port 
Neches Research Laboratories, Port Neches, Tex., has been en- 
gaged for years the development and evaluation roofing 
asphalts, asphalt type protective coatings, and other specialty 


asphaltic products. 


LEON STRIKER, senior chemist, Texaco Port Arthur-Port Neches 
Research Laboratories, has been engaged research, develop- 
ment, and evaluation work roofing and road building asphalts 


for the past years. 


TRAXLER, research supervisor, Texaco Port 
Neches Research Laboratories, has devoted the past years 


research asphalt. 


His work has involved the development 


and improvement roofings, road building and specialty as- 


phalts, asphalt emulsions, and protective coatings. 


Funda- 


mental investigations have included studies the rheological 
properties and composition asphalts. 
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Methods Test for: 

Specific Gravity Asphalts and Tar 
Pitches Sufficiently Solid Handled 

Penetration Bituminous Materials (at 

Insoluble n-Pentane, per cent (AASHO 

Tentative Method Test for: 

Contact Compatibility Between Asphaltic 
Test) (ASTM 
1370 and methods for 

per cent, and 

Oxidation-Hardening Index. 


Fifteen samples from different sources, 
including airblown well 
and blown asphalts, were subjected 
the above tests. Data, including at- 
mospheric weathering results for corre- 
lation purposes, are given Table 
Atmospheric weathering data were ob- 
tained under Gulf Coast conditions 
the following manner: 

film asphalt 0.025 in. thick was 
applied aluminum panel which 
was exposed facing south angle 
deg. The film asphalt was 
considered have failed when crack 
the metal pane! was 
cate panels were exposed for each as- 
phalt and average values the nearest 
five weeks are reported. Obviously, 
the results are reproducible only within 
few weeks and the weathering data 
shown Table should not taken 
exact absolute values. 


Significance the Specification Tests 


Each the ten tests selected and 
reasons for its inclusion the criterion 
and established discussed 
briefly hereafter: 


are 


21956 Supplement Book 
Standards, Parts and 
Method Test, Am. Soc. State Highway 


Officials. 


ASTM 


TABLE 


Specific Softening 


Gravity Point, 
at 77 F deg Fahr 
Limits—Minimum 0.990 210 
Maxinium 1.040 230 
Asphalt 

1 0.992 219 

0.990 222 

3 - 0.996 226 

1.000 221 

5 1.023 223 

6 0.996 224 

7 1.038 210 

1.029 218 

g 1.008 218 

10 oie 0.995 227 
11 1.041 223 
1.016 
1.015 227 
1.031 214 
1.027 217 


tests indicate failure pass the requirements the criterion. 


processing conditions. 


Softening Point 


There direct relationship be- 
tween softening point and durability 
per se. However, the softening point 
test conjunction with the penetration 
tests considered necessary for manu- 
facturing control and selecting roof 
coating asphalts having the desired 
istics. range 210 230 Rine- 
and-Ball appears satisfactory for 
this purpose. 


Penetration 


The penetration also does not 
show direct correlation with durabil- 
products which would shatter when 
subjected shock low temperatures, 
the minimum value has been set 
for this test. 


Penetration 115 


Again, the penetration 115 does 
not correlate directly with durability, 
but the maximum was selected 
eliminate asphalts that might cause 
slippage when exposed high temper- 
ature roof decks. minimum 
was established order insure 
proper temperature-susceptibility char- 


Flash Point 


There correlation the flash 
point test with the weatherability 
coating asphalts. Yet, because the 
high temperatures which such asphalts 
are handled during the manufacture 
prepared roofing minimum flash 500 
hazard. 


Penetration Flash Insoluble 
Point, n-Pentane 
77 F 32 F! 115 F deg Fahr per cent 
18 10 25 500 
25 40 40 
20 14 31 600 33.6 
21 16 34 590 36.4 
22 16 35 625 34.1 
22 15 32 565 39.3 
25 21 36 560 32.0 
21 15 35 570 43.5 
20 14 32 565 41.0 
18 1 28 595 36.4 
25 21 34 560 35.1 
2 13 36 585 33.3 
19 12 3 585 37.5 
13 Ss 24 625 37.4 
505 41.8 
14 9 24 530 41.6 


Each roof coating asphalt was tested for compatibility against several different saturants. 
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Com- 
patibility 


general, coating asphalts having 
specific gravity the range 0.990 
1.040 possess good resistance de- 
terioration under service conditions. 


Penetration 


Roof coating asphalts (210 230 
Ring-and-Ball) possess good durability 
under service conditions the ASTM 
penetration falls between and 
25. Within this penetration range bet- 
ter durability usually associated with 
higher values. 


n-Pentane 


general, low asphaltene content 
(40 per cent less) appears asso- 
ciated with roof coating asphalts pos- 
sessing good durability. 


Compatibility 


The compatibility test was made 
compatible combinations saturant 
and coating asphalts which are known 
unsatisfactory from the stand- 
point weathering. Such combina- 
tions cause exudation blisters break 
through the surface the roofing, 
forming oily spots which mar the appear- 
ance. The exudation blisters also allow 
moisture enter the roofing. Although 
compatible with any desired coating, 
may not practical because 
economic other considerations. Thus, 
the compatibility test considered im- 
portant the criterion insure the 
selection compatible combinations 
coating and saturant asphalts foi 
the production quality roofing. 


TEST DATA FOR HARD ASPHALTS FROM VARIOUS SOURCES. 


Weathering 
Weeks to 


Oxidation 


Cyclies, 
- Hardness 


per cent 


Index Failure 
Must be 
10.7 3.6 
10.7 6.1 
10.0 4.3 
11.1 6.6 
C 12.0 10.0 95 
Cc 14.2 3.0 100 
11.2 9.6 
10.8 9.2 
15.1 7.8 
15.3 2.7 
12.9 8.1 
NC 13.2 14.1 
10.6 
16.5 10.8 130 
38.9 


Some these can corrected making adjustments 
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3 
4 
4 


Cyclics, Per Cent 


The term has been selected 
designate that portion the 
butanol-soluble fraction asphalt 
that also soluble acetone deter- 
mined the method component 
Generally, those coating as- 
phalts containing more than-12 per cent 
showed poor durability under 
service conditions. 


Oxidation-Hardening Index 


generally accepted that oxida- 
tion one the principal causes 
deterioration asphalts exposed 
atmospheric weathering. Also, has 
been found that different asphaltic 
residua, when air-blown under the same 
conditions temperature and air rate, 
oxidize different rates yield as- 
phalts the same softening point. Lab- 
oratory investigations indicated that 
usually the residua which oxidized most 
rapidly produced coating asphalts hav- 
ing the lowest resistance deteriora- 
tion under service conditions. Thus, 
may assumed that coating asphalts 
having the highest affinity for oxygen 
are likely deteriorate most rapidly 
when subjected outdoor weathering. 

adaptation method proposed 
paving which utilized data 
from oxygen bomb test, was em- 
ployed for obtaining oxygen absorption 
and hardening data roof coating as- 
phalts. 

The modified procedure consists 
subjecting large surface area asphalt 
the action oxygen 100 psi 
176 (maximum temperature expected 
service), and recording the pressure 
the large surface area approximately 
asphalt are weighed into each six 
cadmium-plated Gill type lids 
and these are mounted cadmium 
plated rack for each bomb. as- 
phalt tested duplicate. After 
exposure oxygen the asphalt 
removed from the containers and recom- 
bined for penetraiion test 

The data obtained the above pro- 
dation-Hardening which appears 
tion with other tests, for predicting 
the serviceability roof coating as- 


Oxidation Stability Road 
Oil and Gas Journal, Vol. 52, 
158 (1953). 

Ellings, Make Component Analy- 
sis,” Industrial and Engineering Chemistry, 
Analytical Edition, Vol. 14, (1942). 
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phalts. The index the ratio between 
two ratings and expressed the 
equation: 


Oxidation-Hardening Index 
Oxidation rating 100 
Hardening rating 

The Oxidation-Hardening Index ex- 
presses combination the oxygen ab- 
sorption capacity asphalt, 
amount and rate fixed time, to- 
gether with the hardening caused 
given oxygen absorption. The Index 
expressed psi per hr. 

The rating relates the oxy- 
gen consumption asphalt time 
and obtained multiplying the 
oxygen pressure drop (the ob- 
served gage pressure that time sub- 
tracted from the initial test pressure) 
the rate oxygen consumption (dP 
dt) the completion the run. This 
rate found plotting the pressure 
drop against time and calculating the 
slope the tangent the curve the 
completion point. The oxidation rat- 
ing permits over-all characterization 
the oxygen absorption behavior 
the asphalt, since projects the oxida- 
tion beyond the period the test’s 
duration. This quantity expressed 
the unit psi per hr. 

The hardening rating the oxygen 
consumption (pressure drop, psi) neces- 
sary lower the penetration 
point where the asphalt loses its 
adhesive and cohesive properties and 
becomes brittle. For coating asphalts, 
this was assumed penetration 

and his associates showed 
that the hardening rating for paving as- 
phalts was derived from linear rela- 
tionship which existed 
pressure drop and the logarithm the 
penetration. the present work the 
penetration the asphalt just prior 
subjecting the oxidation test and 
the penetration the oxidized asphalt 
are plotted log scale against pres- 
sure drop, and the pressure drop for 
penetration obtained extrapol- 
ation. 

Most the asphalts which showed 
good durability under service condi- 
tions had Oxidation-Hardening Indices 
below 10. 


Use Criterion for Evaluating Roof 
Coating Asphalts 


The following criterion was used 
making correlations with atmospheric 
weathering results for the samples 
studied: 
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Test Limits 
Softening Point 210 230 
sec 
Flash point 500 minimum 


minimum 


1.040 
Insoluble 
per cent maximum 
Compatibility. Must 


per cent maximum 
Oxidation-Hardening 


Index maximum 


tests with any other significant property 
asphalt, some arbitrary method 
grading must established. Naturally, 
when using the results tests which are 
empirical 100 per cent correlation 
not likely when several samples are in- 
volved. the fifteen asphalts studied, 
those which passed all the requirements 
the above criterion were classified 
being highest quality. They are 
listed the upper portion Table 
Those asphalts that failed one require- 
ment the criterion that could not 
corrected adjustments the proc- 
essing conditions were classified 
satisfactory for roofing manufacture 
and are listed which 
failed two more the requirements 
were considered poor quality and are 
listed the bottom the table. 

The results atmospheric weather- 
ing were used this evaluation because, 
the final analysis, this the only 
satisfactory procedure for making 
correlation group test results 
with the serviceability asphalt. 
arbitrary value weeks fail- 
ure under atmospheric weathering was 
established the dividing line between 
satisfactory and unsatisfactory asphalts. 
the samples investigated, were 
rated satisfactory for durability the 
basis atmospheric exposure. Only 
the was listed among those that 
were rated poor the basis the 
terion requirements. the asphalts 
rated unsatisfactory the basis 
weathering two were listed among those 
classified satisfactory the criterion. 
Therefore, correlation between cri- 
terion requirements and actual atmos- 
pheric weathering was exhibited 12, 
per cent, the samples evalu- 
ated. 

this method, clue the service- 
ability roof coating asphalts can 
ascertained within one week 
laboratory and their suitability for 
roofing manufacture can established 
without waiting long period time 
for atmospheric weathering results. 
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Nitric-Hydrofluoric Acid Evaluation Test 
for Type 316L Stainless Steel 


DONALD WARREN 


Research has shown that the per cent per cent hydrofluoric 
acid test can successfully used evaluate the intergranular corrosion 


resistance type stainless steel. 


Such test sensitive damag- 


ing carbide precipitation the grain boundaries the steel but insen- 


sitive the presence sigma phase. 


The optimum test conditions con- 


sist two 2-hr periods per cent per cent hydrofluoric 


acid solution 


research has 


shown the need for quantitative 
test which can detect damaging carbide 
precipitation the grain boundaries 
stainless steel when sigma phase also 
present. The 
resistance most austenitic stainless 
steels, such types 304, 304L, and 316, 
can adequately evaluated means 
the standard acid How- 
ever, the acid test generally not 
applied type 316L stainless steel, be- 
cause this test sensitive the pres- 
ence sigma phase the steel 

Sigma phase formed type 316L 
stainless steel under essentially the same 
conditions that cause 
tation For example, when type 
316L stainless steel given sensitizing 
quench (WQ), sigma phase can pre- 
cipitated the grain boundaries the 


NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention of the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 

' Tentative Recommended Practice for 
Boiling Nitric Acid Test for Corrosion-Re- 
sisting Steels (A 262-55 T), 1955 Book of 
ASTM Standards, Part pp. 

The boldface numbers parentheses refer 
the list references appended this 
paper. 

Warren, Unpublished research, 
Constitution and Nitric Acid Corrosion Re- 
sistance Type 316L Stainless 

316L stainless steel intended for 
use the as-welded condition. sensitiz- 
quenched (WQ), used determine the re- 
sistance the steel carbide precipitation 
upon welding. The procedure the same 
that for other stainless steels (types 304L 
and 347) intended for use the as-welded 
condition. 

5D. Warren, Effect Sigma Phase 
versus Chromium Carbides the Inter- 
granular Corrosion Types 316 and 316L 
Stainless Steel,’’ Presented at the National 
Assn. Corrosion Engineers Annual Meeting 
San Francisco, March 19, 1958. 
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steel along with chromium carbides. 
Prior research showed that out 
commercial heats type 316L stainless 
steel failed the standard nitric acid test 
These failures were primarily 
formed during the sensitizing heat treat- 
ment. contrast, the available evi- 
dence indicates that sigma phase does 
not adversely affect the intergranular 
stainless steel corrosive media other 
than hot nitric acid solutions, whereas 
carbide precipitation can cause severe 
intergranular corrosion Corrosion 
tests have been made types 316 and 
316L stainless steel hot acetic, citric, 
lactic, oxalic, phosphoric, and sulfuric 
acid Results these tests 
showed that serious intergranular at- 
tack occurred when carbides were pres- 
ent the grain houndaries but not when 
sigma phase was similarly located and 
carbides were 

The above results pointed the need 
for corrosion test which could reli- 
ably used evaluate type 316L stain- 
less steel for any chemical plant appli- 
cation not involving hot nitric acid serv- 
ice. Such test should sensitive 
damaging carbide precipitation and 
insensitive sigma phase. Other in- 
vestigations (1,2,5,6) revealed least 
two intergranular corrosion tests meet- 
ing these requirements: (1) the acidi- 
fied copper sulfate test, and (2) the ni- 
tric-hydrofluoric acid test. the two, 
peared offer the best potential 
evaluation test for type 316L stainless 
steel. quite sensitive very small 
amounts carbide precipitation (7) and 
requires only very short test times, 
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4hr. The acidified copper sulfate test 
was rejected possible routine evalu- 
ation test, because: (a) long test times 
(1000 more) are required de- 
velop maximum sensitivity carbide 
precipitation, the electrical 
ance measurements required for quan- 
titative evaluation are costly and time- 
consuming, and (c) there are limitations 
the dimensions the specimen that 
can used. 

The principal disadvantages the 
per cent per cent hydro- 
acid test are: (a) high rate 
general corrosion which varies widely 
with differences alloy composition, 


‘and (6) the care and specialized equip- 


ment required for handling the highly 
corrosive acid. While 
acid test had never been auan- 


Donald Warren research project engineer 
the Engineering Research Laboratory, 
Pont Nemours and Company, Inc. 
received B.S. metallurgical engi- 
neering from the University Kentucky and 
M.S. and Ph.D. degrees from Lehigh Uni- 
versity. Since 1951 has been actively 
engaged research the corrosion 
stainless steels and, particular, the rela- 
tionship between their microstructure and 
corrosion resistance. 
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titatively applied, unpublished research® 
indicated that this was possible. For 
example, effect variations the gen- 
eral corrosion rate can minimized 
using the ratio the sensitized corro- 
sion rate the annealed corrosion 
rate instead the absolute corrosion 
rate. 


History the 
Acid Test 


The origin the nitric-hydrofluoric 
acid test not all clear. far can 
determined, Becket and Franks (8) 
and Payson (9) were the first report 
the use acid solu- 
tion for testing stainless steel. These 
investigators used the mixed acid solu- 
tion reveal carbide precipitation 
the heat-affected zones welded sam- 
ples austenitic stainless steel. 

According Franks,’ 1929 was 
that solution containing per 
cent acid and about per 
cent nitric acid heated descaled 
the annealed chromium, nickel 
stainless steels quite satisfactorily. 
series pickling experiments, this 
solution was used descale laboratory 
specimens stainless steel which had 
been sensitized prior testing 
acidified copper sulfate solution. The 
sensitized samples completely disinte- 


Streicher, private communication. 

7 R. Franks, private communication. 

separate publication ASTM 
STP No. 93 (1950). 

Tentative Recommended Practice for 
Boiling Nitric Acid Test for Corrosion-Re- 
sisting Steels 1955 Book 
ASTM Standards, Part pp. 1112-1118. 


grated after very short time due 
intergranular attack the nitric-hy- 
drofluoric acid pickling 
cause its high sensitivity precipi- 
tated carbides, the nitric-hydrofluoric 
acid solution was then used welded 
samples determine whether the heat- 
affected zones were subject inter- 
granular corrosion. 

Later investigators (1,2,5,10-14) have 
employed solutions varying concen- 
tration from per cent nitric and 
per cent hydrofluoric acid tem- 
peratures ranging from boiling 
(see Table I). However, the time 
the ASTM Symposium Evaluation 
Tests for Stainless use per 
cent nitric per cent acid 
become fairly standard practice. 

most cases, specimens subjected 
the nitric-hydrofluoric acid test were 
evaluated appearance and weight 
Only one investigator (14) used 
electrical resistance 
conjunction with this test. 
hydrofluoric acid mixture po- 
tent than any other test solution re- 
vealing susceptibility weld decay (in- 
tergranular attack the heat-affected 
zones welded stainless steel) 
spite its potency, the nitric-hydrofluoric 
acid test has never been used quan- 
titative basis for evaluation stainless 
steel, principally because produces 
severe general corrosion annealed 
material. The high general corrosion 
rates tend obscure the weight losses 
caused intergranular attack, and 
this makes quantitative evaluation 
weight-loss measurements difficult. 


loss. 


Approach Used Current Study 

The current investigation can logi- 
cally divided into two phases. The first 
phase dealt with the development 
optimum procedure for testing types 
316 and 316L stainless steel per 
cent per cent hydrofluoric 
acid solution. The second phase was 
concerned with using this test proce- 
dure evaluate the intergranular corro- 
sion resistance commercial heats 
types 316 and 316L stainless steel. 
the latter phase, the electrolytic oxalic 
acid etching test® was used evaluate 
the steel prior applying the 
acid test. 


EXPERIMENTAL DETAILS 
Type and Source Steels 


Only two types austenitic stain- 
less steels were included this study: 
type 316 (0.08 per cent max carbon) and 
type 316L (0.03 per cent max carbon). 
Since the acid test 
was being developed evaluation 
test for tvpe 316L, the greatest number 
(62) the heats evaluated were 
this type. heats type 316 
stainless steel were tested show the 
effect carbon contents greater than 
0.03 per cent the behavior sensi- 
tized material the nitric-hydrofluoric 
acid solution. 

Table gives the chemical compo- 
sition the heats tested. All 
these heats were commercially produced. 
the heats were available 
stock; the others were ob- 
tained samples submitted Pont 
for corrosion evaluation. 


TABLE I.—NITRIC-HYDROFLUORIC ACID SOLUTIONS USED OTHER INVESTIGATORS EVALUATE THE RESISTANCE 
AUSTENITIC STAINLESS STEELS INTERGRANULAR 


Test Conditions 


Test Solution 


Method Used Evaluate Intergranular 


Attack 
— Test | 
percent Cent Appear- Examina- Resist- 
samples 
periods 
periods 
Three 4-hr (2,12) 
periods 
periods samples 
only 
period 
Boiling Two 4-hr Welded (13) 
periods samples 
only 
period recorded 
use 
test, welded 
samples 
} only 


The concentration the acid solution and the test temperature were not given. 
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TABLE COMPOSITION COMMERCIAL HEATS TYPES 316 AND 316L STAINLESS STEEL. 


Chemical per cent 


BZ7-596. Forging 0.042 17.73 12.95 2.18 1.96 0.72 0.019 0.014 
CX9-451 in. round 0.024 18.16 13.59 2.35 1.65 0.69 0.022 0.012 
in. round 0.045 17.98 12.85 2.19 1.93 0.57 0.021 0.017 
in. round 0.050 17.59 12.76 2.14 0.63 0.020 0.029 
Forging 0.028 17.51 13.82 2.45 1.91 0.54 0.020 0.018 
plate 0.031 17.41 12.45 2.30 0.48 
L¢-in. aan 0.031 17.41 12.45 2.30 1.83 0.48 
plate 0.055 17.45 13.50 2.01 1.96 
0.041 17.38 13.53 2.22 1.92 0.48 0.023 0.015 
sheet 17.86 13.11 2.41 2.16 0.57 0.013 
plate 0.033 17.93 13.51 2.47 1.77 0.31 0.023 0.006 
17.93 13.51 2.47 1.77 0.31 0.023 0.006 
0.033 17.93 13.51 2.47 0.31 0.023 0.006 
EW6 4 «-in. sheet 0.053 17.36 12.68 1.89 1.60 0.44 0.023 0.023 : 
plate 0.027 17.96 11.36 2.32 1.44 0.59 0.013 
plate 0.022 17.72 11.04 2.42 1.30 0.37 0.032 
FH4A plate 17.56 11.20 2.20 0.90 0.29 0.033 
plate 0.026 17.70 13.18 0.80 0.46 0.13 
FHSA plate 0.017 17.45 12.98 1.08 0.28 0.026 
plate 0.019 13.36 1.06 0.28 0.028 
0.021 17.70 12.88 1.00 0.29 0.033 
plate 0.022 12.91 0.90 0.36 0.031 
plate 0.020 18.24 13.22 0.37 0.030 
FI4A plate 0.020 16.16 13.22 1.60 0.47 0.029 
FI5A plate 0.022 17.91 12.61 1.00 0.43 0.031 
FI6A plate 0.022 18.85 12.75 1.85 0.44 0.031 
plate 0.024 12.50 1.30 0.26 0.031 
FISA plate 0.022 13.12 1.16 0.45 0.032 
FI9A 0.018 18.54 12.84 0.71 0.27 0.027 
plate 0.019 18.56 12.64 1.06 0.38 0.031 
plate 0.022 18.45 12.69 1.25 0.31 0.025 
0.022 18.51 12.86 1.49 0.36 0.13 
-in. 0.023 18.43 12.86 1.41 0.39 0.12 
plate 17.26 14.10 1.46 0.36 0.029 
plate 0.026 17.84 13.67 0.93 0.42 0.029 
FX2 -in. 0.05 18.07 12.68 1.78 0.36 0.016 
0.060 17.78 12.79 1.74 0.53 0.023 0.017 
GC4 sheet 0.028 17.20 13.35 1.79 0.48 0.025 0.010 
sheet 0.025 13.76 1.39 0.46 0.021 0.017 
GU2 plate 0.024 10.58 1.25 0.34 
0.024 16.84 10.42 0.90 0.36 
GU4.. plate 0.022 18.52 12.93 1.30 0.29 
plate 0.019 17.47 11.83 1.41 0.36 
plate 0.025 18.16 12.05 1.24 0.37 
GUT \y-in. plate 0.030 18.05 10.54 2 1.42 0.35 
plate 0.023 13.28 1.67 0.66 0.020 0.012 
sheet 0.023 17.98 13.68 1.81 0.53 0.022 0.019 
GW6 plate 0.028 17.82 13.15 1.79 0.60 0.025 0.010 
GW7 plate 17.72 13.49 1.95 0.53 0.022 0.015 
GWS plate 0.019 17.80 13.47 1.90 0.60 0.020 0.011 
GW9 plate 0.018 17.76 13.54 1.56 0.45 0.022 0.012 
sheet 17.41 13.62 1.84 0.55 0.022 0.010 
GY5 plate 0.046 17.70 13.00 2.00 0.59 0.025 0.010 
GY6 plate 0.041 17.55 13.35 1.66 0.50 0.025 0.021 
GY7 plate 0.043 17.86 13.08 1.79 0.51 0.030 0.016 
HA3 sheet 0.024 17.85 13.00 1.42 0.37 0.023 0.015 
HA4 sheet 0.024 17.70 12.95 0.15 0.024 0.019 
HAS sheet 0.021 17.56 12.35 1.62 0.41 0.025 0.017 
sheet 0.024 12.81 1.68 0.31 0.028 0.016 
sheet 0.021 19.08 12.60 0.72 0.43 0.018 0.011 
sheet 0.025 19.49 12.56 0.74 0.30 0.032 0.014 
sheet 0.025 18.97 12.72 0.91 0.45 0.027 0.017 
hex. 0.040 17.73 13.16 1.83 0.31 0.023 0.013 
bar 
HP6 plate 0.042 17.41 13.24 2.29 1.65 0.54 0.022 0.016 
plate 0.04 17.45 13.33 2.05 1.87 0.50 0.021 0.016 
HPS plate 0.053 17.44 13.20 2.28 1.42 0.42 0.023 0.015 
plate 0.026 17.78 13.58 2.58 1.85 0.016 
plate 0.025 17.77 13.50 2.65 1.75 0.44 0.020 
HR1-5 plate 0.026 17.80 13.37 1.55 0.52 0.022 0.012 
plate 0.024 17.77 13.53 2.27 1.73 0.42 0.019 0.012 
sheet 0.021 17.58 13.64 2.03 1.75 0.020 0.016 
plate 0.025 18.09 13.21 2.64 1.71 0.48 0.020 0.017 
sheet 0.028 17.24 13.66 2.23 1.78 0.51 0.023 0.015 
in. plate 0.029 13.09 2.21 1.74 0.52 0.027 0.021 
plate 0.029 13.09 2.21 1.74 0.52 0.027 0.021 
plate 0.024 17.97 13.55 2.69 1.74 0.59 0.020 0.014 
plate 0.028 18.21 13.43 2.50 1.88 0.69 0.029 0.022 
HR1-23 plate 0.028 18.21 13.43 2.50 1.88 0.69 0.029 
HR1-25 plate 0.029 17.41 13.64 2.80 1.63 0.55 0.022 0.010 
HR1-27 plate 0.029 17.41 13.64 2.80 1.63 0.55 0.010 
HR4 plate 17.70 12.35 2.30 1.70 0.88 0.025 0.006 
HR4 plate 0.026 17.60 12.65 2.00 1.60 0.54 0.030 0.014 
plate 0.030 17.40 12.62 2.28 1.44 0.39 0.028 0.013 
MY316 0.046 17.39 12.70 2.42 1.68 0.61 


Designations for samples representing different commercial heats types 316 and 316L stainless steel. These heats were obtained 
from four different steel producers: Producer (40 heats), Producer (36 heats), Producer heats), and Producer heat). 
Carbon analyses are lacle heat analyses reported the steel producer. Check carbon analyses for some these samples are included 


Table VI. 
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Care was taken insure that all 
the steels were the fully annealed con- 
dition prior evaluation the nitric- 
hydrofluoric acid test, that is, that 
there was evidence either precipi- 
tated carbides prior plastic deforma- 
tion. steels were evaluated unless 
they showed, the commercially an- 
nealed condition, both step (annealed) 
structure the electrolytic oxalic acid 
etching test and corrosion rate 
0.0010 in. per month less (no appre- 
ciable intergranular corrosion) 
standard nitric acid test. 


Sample Size, Preparation, and Heat 
Treatment 


The corrosion specimens 
in. surface area. Most specimens 
had surface area 1.5 2.5 in. 
All specimens were given fin- 
ish belt grinding prior corrosion 
testing. 

Specimens tested the sensi- 
tized condition were given 
1250 heat treatment combustion- 
type tube furnace, followed water 
quenching. The temperature the 
specimens during heat treatment was 
controlled within +10 


Methods Used Evaluate Samples 


Two methods were used evaluate 
the intergranular corrosion resistance 
each heat steel: (1) the electrolytic 
oxalic acid etching test and (2) the 
per cent per cent hydrofluoric 
acid test. The steels were evaluated 
the commercially annealed condition 
and the sensitized condition 
1250 WQ). The electrolytic oxalic 
acid etching test was made the same 
two specimens each heat that were 
subsequently exposed the 
drofluoric acid test. 


Electrolytic Oxalic Acid Etching Test 


The standard ASTM was 
followed making the electrolytic oxalic 
etching test. the present study the 
test was always made the cross-sec- 
tional end face the specimen or- 
der detect carburization, decarburi- 
zation, end-face pitting. The sur- 
face examined was prepared 
grinding through No. 000 emery paper. 
The specimen was then electrolytically 
etched per cent oxalic acid solu- 


CENT NITRIC, PER CENT HYDRO- 
FLUORIC ACID WILL 
CAUSE SEVERE BURNS comes into 
contact with the skin. Therefore, extreme 
eare should be exercised in handling this 
solution. Rubber gloves should worn. 
Spilled acid should immediately washed 
from the skin with excess water and 
emergency first aid treatment obtained. 

ethylene resin. 


(TP 126) 


tion for 1.5 min current density 
amp per Finally, the etched 
surface was microscopically examined 

The structure produced the test 
was classified either step (no carbide 
precipitation the grain boundaries), 
dual (carbide precipitation, but not 
enough completely encircle any 
the grains), ditch (one more grains 
cipitation). the case specimens 
having ditch structures, the percent- 
age encircled grains was estimated 
and grain size was measured. 
was recognized that these last two fac- 
tors could influence the severity in- 
acid test. The number 
encircled grains determines the con- 
tinuity the intergranular attack, while 
the grain size influences the time re- 
quired undermine the grains and 
drop them out the corroding surface. 


per cent Nitric per cent 
Acid Test 


Test per cent 
solution (by weight) was prepared 
mixing 111 per cent nitric 
acid (sp 1.39), per cent 
acid (sp 1.16), and 784 
Fresh test solution was made 
daily, because evaporation the hy- 
acid appreciably changed the 
concentration the solution when stor- 
age times exceeded hr. 

Test Methods and 
specimen was individually exposed 
approximately 200 the test solu- 
tion. Fresh acid soluticn was used for 
each test period. 

The tests were conducted specially 
designed cylinders poly(vinyl chlo- 
ride) (PVC) shown Fig. The 
test cylinders were made (a) cutting 
PVC pipe (1}-in. inside diameter 
in. wall) into 12-in. lengths, (b) plug- 
ging each length one end with disk 
PVC sheet, and (c) heat weld- 
ing the disk place with PVC filler rod. 
(The test cylinders can also fabricated 
solvent welding PVC 
socket type cap onto one end 12-in. 
length PVC pipe.) rubber 
stopper protected polyethylene sheet 
was used close the open end the 
test cylinder. glass tube partially 
filled with water acted vapor trap 
condenser. 

The specimen holders were made 
lengths tubing {1-in. 
inside diameter) drilled one end ac- 
commodate Teflon rod. The 
holders were flattened into elliptical 
shape which was maintained inserting 
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the Teflon rod through the two holes 
and upsetting the ends the rod with 
hammer. loop Teflon cord was 
then attached each specimen holder 
and used suspend the test 
der. (An alternate type specimen 
holder can made from PVC 
socket type cap machining the out- 
side diameter in.) 

The desired test temperatures were 
obtained placing the PVC cylinders 
within rack constant-temperature 
water bath. The temperature the 
the desired solution temperature offset 
the low thermal conductivity the 
chloride). The temperature 
the acid solution, which was meas- 
ured the beginning and end each 
test period, was controlled within 


Giass Condenser 
Tube (1Omm ) | 


Water Trap 
Polyethylene 


Rubber Stopper 
Sheet mil) (No 


Pipe(izin 1D xin 


\| Poly (viny! chloride) 
| | 
} | 
| Wall x I2in Long 


"Tef 
| Teflon Cord (5510 


Diom ) 


“Teflon” Specime 
Holder (iin. iD by 
lin. Long with 
Tefion’ Rod throw 
the Bottom) 


gh 
¥ 


Fillet Weld made with 
Hot-gas Welding Process 
using poly (viny! chloride) 


Disk Cut from & in Filler Rod 


poly(viny! 
Sheet 


Fig. test cylinder and speci- 
men holder used making nitric-hydro- 
fluoric acid test. 


Evaluation Methods.—The results 
the acid testing were 
evaluated means weight-loss meas- 
urements and macroscopic observations 
(7.5 made the end each 
test period. The weight losses were 
translated into corrosion rates measured 
inches per month. The ratio the 
corrosion rate for the sensitized condi- 
tion that for the annealed condition 
was used evaluate the amount 
tized sample. 
tions were concerned with the severity 
the intergranular attack the sensi- 
tized sample and the degree grain 
dropping which had occurred. 
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DISCUSSION RESULTS 
Development Test Procedure 


The concentration the test solu- 
standardized per cent ni- 
tric per cent hydrofluoric acid (by 
weight), because this concentration ap- 
peared the most widely used (1,2, 
5,11,12). However, research was 
essary determine the best test condi- 
tions: test temperature, length test 
period, and total length test. Chosen 
for this initial research were three heats 
types 316 and 316L stainless steel 
which varied quite widely their oxalic 
acid etch structures and their suscep- 
tibility intergranular attack nitric- 
hydrofluoric acid solution. Results 
preliminary study these heats are 
panying oxalic acid etch structures are 

Figure graphically shows the differ- 
ences corrosion behavior the three 
heats when exposed per cent ni- 
tric per cent hydrofluoric acid solu- 
tion for five test periods. 
The data for the curves Fig. were ob- 
tained converting the weight loss 
grams per square centimeter for each 
test period into the equivalent amount 
metal lost mils (corrosion was as- 
sumed uniform over the entire 
surface the specimen). the case 
the 0.022 per cent carbon heat (FI2A), 
the sensitized specimen was compara- 
tively free precipitated carbides (see 
quently was not 
tacked. Thus, the sensitized specimen 
heat corroded the same rate 
the annealed specimen. 
specimens the other two heats, EM7 
granular attack due grain-bound- 
ary network precipitated carbides 
(see ditch structure Figs. and 4). 
result, the sensitized specimens 
these two heats were dropping grains 
from their surfaces the end the first 
test period. This grain dropping 
reflected the increasing slope the 
corrosion curves for sensitized 
specimens heats EM7 and MY316. 
The sensitized specimen heat MY316, 
with per cent its grains completely 
encircled carbides, was intergranu- 
larly corroding and dropping grains 
much more rapidly than the sensitized 
specimen heat with less than 
per cent its grains encircled car- 


Effect Test Temperature 


the three test temperatures investi- 
gated (60, 70, and C), appeared 
the most desirable. shown Table 
IV, the rate general corrosive attack 
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Condition: Commercially annealed 


Etch structure: Step 


Etch structure: Step 


Fig. structures for heat (0.022 per cent Carbon) produced the electro- 
lytic oxalic acid etching test 


Condition: Commercially annealed 


Etch Step 


Etch structure: Ditch (less than per cent 
encircled grains) 


Etch structures for heat EM7 (0.033 per cent Carbon) produced the electro- 
lytic oxalic acid etching test 


Fig. 


Condition: Commercially annealed 
Etch structure: Step 


Condition: 
Etch structure: Ditch (90 per cent encircled 
grains) 


Fig. structures for heat MY316 (0.046 per cent Carbon) produced the elec- 


trolytic oxalic acid etching test 


TABLE DATA FOR THREE HEATS TYPES 316 AND 316L 
STAINLESS STEEL USED DEVELOPMENT TEST PROCEDURE FOR PER 


Carbon Content, ture for Sensitized Specimen 


per cent 


HNO;-HF 
Ratio? 


Encireled 


Classification 
per cent 


0.022 Step 1.0 
MY316 0.046 Ditch 


per cent oxalic acid for 1.5 min amp per 

Percentage grains completely encircled carbide precipitation. 

Ratios were obtained dividing the corrosion rate for the sensitized condition 
1250 WQ) the corrosion rate for the annealed condition. Corrosion rates are based 
tests per cent nitric per cent hydrofluoric acid solution for five periods. 


a 
CENT NITRIC PER CENT HYDROFLUORIC ACID SOLUTION, 
a: Electrolytic Oxalic Acid Etch Struc- SARS 
See Table for complete chemical compositions these 


(annealed corrosion rate) increased rap- 
idly with increasing test temperature. 
Increasing the test temperature had 
very little effect the severity the 
intergranular attack the sensitized 
samples (compare ratios sensitized- 
to-annealed corrosion rates). Although 
not shewn Table IV, difficulty was 
taining reproducible corrosion rates for 
annealed specimens from one test pe- 
riod the next. Consequently, 
test temperature offered the best com- 
promise between adequate reproduci- 
bility and lowest rate general attack. 


Effect Length Test Period and Total 
Length Test 


Investigation these two variables 
indicated that use two 2-hr test pe- 
riods would the best procedure for 
evaluation stainless steels with 
per cent nitric per cent hydrofluo- 
ric acid solution The data 
Table show the effect (a) variations 
the length test period and 
hr) and variations the total 

Increasing the total length test in- 
creased the ratio the sensitized corro- 
sion rate the annealed corrosion rate 
for those heats susceptible 
granular attack (heats EM7 and 
sufficient distinguish between border- 
line material (heat EM7 with 0.032 per 
cent carbon) and completely acceptable 
material (heat with 0.022 carbon) 
the basis their nitric-hydrofluoric 
acid test ratio. For example, after to- 
tal test time hr, heat EM7 had ra- 
tio 2.0 2.5, while heat had 
ratio 1.0. 

For constant total test time, the 
length the individual test periods had 
little effect the ratio the sen- 
sitized-to-annealed corrosion rate the 
three heats. These results indicate that 
the accumulation corrosion products 
the test solution did not lead accel- 
erated intergranular attack the sen- 
sitized specimens. This contrast 
the standard nitric acid test, where ac- 
cumulation excessive amounts 
chromium ion causes accelerated inter- 
granular corrosion (15,16). Increasing 
the length the test period did reduce 
the general, annealed, corrosion rate 
slightly due acid depletion. (Com- 
pare the corrosion rates for the annealed 
testing for the various test periods used.) 

Use two 2-hr test periods was se- 
lected the best test procedure be- 
cause provided adequate ratios and 
minimized the number individual 
weighings. was felt that least 
three weighings were necessary avoid 
errors. 


(TP 128) 


Heat (0.046 
percent Carbon) 


Sensitized /hr 
ot 1250F, WO 


Heavy Grain 


Heat EM7 (0.033 
per cent Carbon) 


Moderate Grain 
Dropping 


Very Light Grain 
Dropping 


Sensitized /hr 


Cumulative Amount Metal Lost, mil 


Sensitized /hr 


Heat 
Carbon) 


0.8 
0.4 
0.5 1.0 2.0 
Time, 
Fig. types 316 and 316L stainless steel 


Evaluation Eighty Heats Types 
316 and 316L Stainless Steel 


rosion rates which vary widely with 
compositional differences the steel. 
shown Table VI, the annealed 
corrosion rates for heats types 316 

previously mentioned, hot nitric- and 316L stainless steel exposed 
hydrofluoric acid solutions produce se- per cent nitric per cent 
vere general attack annealed stainless ric acid solution varied from 0.09 
steels. This attack results high cor- 0.54 in. per month. (Most the 


General Corrosion Resistance 


TABLE IV.—EFFECT TEST TEMPERATURE (a) THE GENERAL CORROSION 
RATE AND THE RATIO SENSITIZED CORROSION RATE ANNEALED 
CORROSION RATE PER CENT PER CENT SOLUTION. 


Ratio Based Test 


Periods? 


Test Corrosion 
Carbon Tem- Rate for An- 
Heat Content Pera- Condi- 
Number 


Steel, per cent First Two Three Four Five 
cent Average Average Average 

FI2ZA ; 0.022 60 0.19 a 1.0 1.0 1.0 1.0 
70 0.31 1.0 1.9 1.0 1.0 1.0 
8O 0.49 1.0 0.9 1.0 1.0 1.0 

EM7 0.033 60 0.12 1.2 1.6 1.8 2.0 2.1 
70 0.20 1.3 i. 1.8 2.1 2.3 
80 0.28 1.4 1.7 2.0 2.2 2.5 

MY316 0.046 60 0.15 4.5 7.5 9.0 11 12 
70 0.22 4.3 7.0 8.5 10 12 
80 0.37 5.5 8.0 ll 13 14 


Average corrosion rate for commercially-annealed material exposed per cent HNO, 
per cent solution for five periods the indicated temperature. 
was used for each test period. 

Ratios were obtained dividing the corrosion rate for the sensitized condition 
1250 WQ) the corrosion rate for the annealed condition. 
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Fresh acid solution 
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in. per month 


Corrosion Rate for Annealed Condition, 


16 17 


Fig. 


rates fell within the range 0.10 0.30 
in. per month.) Figure shows that, 
general, the annealed corrosion rate 
types 316 and 316L stainless steel 


Actually different samples represent- 
ing different heats. 

Actually different samples represent- 
ing different heats. 

range 0.8 1.3 represents the 
accuracy this test can 
define the ratio for material free from sus- 
intergranular attack. some 


grain dropping without increasing the test 
ratio above 1.3. However, every case 
where the sensitized specimen underwent 
severe intergranular attack and moderate to 
heavy grain dropping of a uniform nature, 
the test ratio was 1.8 or greater. 


TABLE 


Molybdenum Content Steel 
2.00-2.20 percent 
per cent 
percent 


All corrosion rates are average rates 
based two 2-hr test periods. 


Chromium Content Steel, percent 


Effect chromium and molybdenum content the cor- 
rosion rate annealed types 316 and 316L stainless steel 
per cent HNO,, per cent solution 


tion decreases vith chro- 
mium and increasing molybdenum con- 
tent. Zitter (17) has shown similar 
effect chromium content the an- 
nealed corrosion rate type 304 stain- 
less steel exposed for per 
per cent hydrofluoric 

The above results emphasize the need 
for using the ratio the sensitized-to- 
annealed corrosion rate, rather than the 
sensitized corrosion rate alone, evalu- 


hydrofluoric acid test. Use the ratio 
minimizes the effect variations the 
general corrosion rates obtained for dif- 
ferent heats the same type steel. 


SOLUTION 70C. 


Corrosion Rate for Annealed Condition, 


Intergranular Corrosion Resistance 


The results evaluating heats 
types 316 and 316L stainless steel 
the electrolytic oxalic acid etching test 
and the nitric-hydrofluoric acid test 
are tabulated Table and are 
graphically shown Fig. 

Electrolytic Oxalic Acid Etching Test. 
—Of heats type 316L 
stainless steel (0.03 per cent max car- 
bon), 61, per cent, had oxalic 
acid etch structure either step dual 
the sensitized condition. These etch 
structures indicate freedom from damag- 
ing carbide precipitation, that is, insuf- 
ficient carbide precipitation seriously 
affect the intergranular corrosion resist- 
ance the steel. The remaining four 
heats type 316L, per cent, had 
ditch structure the sensitized condi- 
tion, indicating that the carbide precip- 
itation might sufficient damage 
the intergranular corrosion resistance. 

heats type 316 
stainless steel (more than 0.03 per cent 
max carbon), fifteen, per cent, had 
ditch structure the sensitized con- 
dition. Six heats type 316, per 
cent, were free from damaging carbide 
precipitation the sensitized condition 
evidenced dual structure. 

Nitric-Hydrofluoric Acid 
tios the sensitized corrosion rate 
the annealed corrosion rate the nitric- 
hydrofluoric acid test ranged from 0.8 
for the heats steel evaluated. 
All tests were made per cent ni- 
per cent hydrofluoric acid solu- 


cases, sensitized specimen ating the intergranular corrosion resist- tion for two 2-hr periods. Those 
localized intergranular attack slight ance stainless steels heats which underwent little in- 


tergranular attack and grain dropping 
the sensitized condition had nitric- 
hydrofluoric acid test ratio 0.8 1.3, 
that is, ratio approximately 


EFFECT TOTAL TEST TIME AND LENGTH TEST PERIOD (a) THE GENERAL CORROSION RATE AND 
THE RATIO SENSITIZED CORROSION RATE ANNEALED CORROSION RATE PER CENT HNO; 


PER CENT 


Carbon Total per monthe 
Heat Number Steel, Time 2-hr 4-hr 2-hr 4-hr 
per cent Test Test Test Test Test Test Test Test 
Periods Periods Periods Periods Periods Periods Periods Periods 
1 0. 36 0.29 1.0 1.0 
2 0.32 0.28 0 28 1.0 1.0 
4 0.28 0.28 0.26 1.0 1.0 1 1.0 
1 0.24 0.19 1.3 
2 0.20 0.18 0.18 2.1 1.6 1.8 
4 | 0.18 0.17 0.16 2.0 2.2 2.5 
MY316 0.046 0.28 4.3 
i 0.26 0.19 7.0 7.0 
2 0.23 0.20 0.20 10 10 10 
4 0.19 0.19 0.18 15 14 14 


Average corrosion rate for commercially-annealed material exposed per cent HNO; per cent Solution acid solu- 
tion was used for each test period. 


b a were obtained by dividing the corrosion rate for the sensitized condition (1 hr at 1250 F, WQ) by the corrosion rate for the annealed 
condition. 
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TABLE DATA FOR EIGHTY COMMERCIAL HEATS TYPES 316 AND 316L STAINLESS STEEL EVALUATED 

THE ELECTROLYTIC OXALIC ACID ETCHING TEST AND PER CENT PER CENT HYDROFLUORIC ACID 
TEST 


Heat 


we 


to 


CSae 
4 


RAR 


TO 
G2 


Carbon Content, 


Results of HNO;:-HF Test¢ Microstructural Observations—Sensitized Sample 


per cent 


Electrolytic Oxalic Acid Etch 
Heat Check Rate, | rain Dropping! Classi- Cc Gra Size! 
Analysis® | Analysis‘ per month } fication 
| | per cent 
0.017 0.26 1.0 | None Step | 
0.018 0.18 1.0 None Step 
0.018 0.12 0.9 None Step 
0.018 0.20 1.0 None Step | 
0.019 0.25 1.0 None Dual Mostly 
tremely mild dual next | 
surface 
0.019 0.12 1.0 None Step 
0.019 0.27 1.0 | None Step 
0.019 0.21 0.9 | None Step | 
0.020 0.21 1.0 None Step 
0.020 1.0 None Step 
0.021 0.25 1.0 None Step 
0.021 0.23 1.0 None Step 
0.021 1.0 None Step 
0.021 0.32 None Step 
0.021 0.18 = Light Dual Mostly step with mild dual 
next to surface 
0.022 0.19 1.0 None Step 
0.022 0.022 0.16 1.1 Dual Nonuniform structure 
| varying from step to 
dual 
0.022 0.23 0.9 None Step 
0.022 0.28 1.0 None Step 
0.022 0.18 0.9 None Step 
0.022 0.13 None Step 
0.022 0.12 None Step 
0.022 0.15 None Dual Mostly step 
tremely mild dual next 
| to surtace 
0.022 0.18 None Step 
0.022 0.17 1.0 None Step 
0.022 0.12 0.9 None Step 
0.023 0.13 1.0 None Step 
0.023 0.24 1.0 None Step 
0.023 0.18 a8 None Step 
0.024 0.10 1.0 | None Step 
0.024 0.15 0.9 | None Step 
0.024 0.21 1.2 None Step 
0.024 0.28 1.0 | None Step 
0.024 0.20 1.0 None Step 
0.024 0.24 0.9 | None Step 
0.024 0.36 i.1 Light Dual Mostly step with mild dual 
next to surface 
0.024 0.27 1.0 None Step 
0.024 0.31 1.2 Light Dual Very mild dual 
0.024 0.35 1.1 None Step 
0.025 0.14 1. None Step 
0.025 0.17 1 None Step | 
0.025 024 Light Ditch Nonuniform structure 
varying from dual 
ditch | 
0.025 0.12 1.3 None Step | 
0.025 0.13 0.8 None Step 
0.025 0.16 1.0 None Dual Mostly step with mild dual 
next surface 
0.026 0.17 1.0 None Dual 
0.026 0.43 1.0 None Step | 
0.14 1.0 None Dual Mild dual 
0.026 0.20 1.0 None Step 
0.027 0.24 1.0 Light Dual Mild dual in_ interior; 
heavy dual next sur- 
face 
0.028 0.025 0.20 1.1 Light Ditch Dual in interior; ditch <5 4—5 
next to surface 
0.029 0.025 0.22 1.0 None Step 
0. 028 0.29 None Step 
0.028 0.12 0.9 None Step 
0.028 0.12 1.0 None Step 
0.028 0.19 1.0 None Step 
0.028 0.028 0.20 4.0 Heavy 25-30 
0.029 0.18 1.2 Light Dual Mild dual 
0.029 0.22 1.0 Light Dual 
0.029 0.15 1.0 None Step 
0.030 0.029 0.23 0.9 None Dual Mostly step with very 
mild dual next sur- 
face 
0.030 0.23 1.2 Light Dual Mild dual 
0.030 0.029 0.22 1.8 Moderate Ditch 5-10 5-6 
0.031 0.028 0.23 Light Dual Mild dual 
0.031 0:23 Light Dual Mild dual 
0.033 0.030 0.15 Mod.-heavy Ditch 50-75 per cent the grains 5-10 5-6 
next surface were en- 
circled 
0.033 0.034 0.17 2.2 Moderate Ditch Mostly dual with localized 
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E TABLE VI. (Continued)—-TEST DATA FOR EIGHTY COMMERCIAL HEATS OF TYPES 316 AND 316L STAINLESS STEEL EVALU- 
f ATED BY THE ELECTROLYTIC OXALIC ACID ETCHING TEST AND BY A 10 PER CENT NITRIC-3 PER CENT HYDROFLUO- 


RIC ACID TEST 


Results 


Microstructural Observations—Sensitized Sample 


Carbon Content, 
per cent 


Electrolytic Oxalic Acid Etch 
Heat Number¢ Corrosion Ratios Degree of Grain 
Heat Check tate, Classi- Grain: Sizet 
0.026 0.20 1.8 Mod.-heavy Ditch Mostly dual with localized 
ditching next surface 
0.033 0.940 0.17 7.5 Heavy Ditch 75-80 
HP7 0.040 0.040 0.24 1.1 Light Dual Miid dual 
HP3-716 0.040 0.942 0.17 1.0 None Dual Mild dual 
DY4-135. 0.041 0.20 1.9 Mod.-heavy Ditch 100 per cent the grains 2-3 
next surface were en- 
circled 
0.041 0.17 3.2 Mod.-heavy Ditch per cent the grains 2-3 
next to surface were en- 
circled 
HP6 0.042 0.042 0.20 1.1 Light Dual Mild dual 
BZ7-596 0.042 0.048 0.23 1.3 Light Dual 
GY7 0.043 0.21 3.7 Mod.-heavy Ditch per cent the grains 
next surface were en- 
circled 
CX9-453 0.045 0.19 2.3 Moderate Ditch 10-20 3-4 
MY316 0.046 0.048 0.19 Very heavy Ditch 2-3 
GY5 0.046 0.049 0.19 Light Dual 
FX2 0.050 0.19 3.4 Mod.-heavy Ditch 2-3 
CX9-455 0.050 0.18 3.7 Mod.-heavy Ditch 
HPs 0.053 0.053 0.18 2.1 Mod.-heavy Ditch Ditch next surface; 5-10 
mild dual interior 
EW6 0.053 0.29 (20) Very heavy Ditch 90 6-7 
0.055 0.30 7.5 Heavy Ditch 60-70 1-2 
GC3 0.060 0.23 (24) Very heavy Ditch 


Designations for samples representing different commercial heats types 316 and 316L stainless steel. 
Ladle heat analyses reported the steel producer. 
Laboratory analyses based three more determinations made with Leco Carbon Determinator. 

Test consisted two 2-hr periods per cent nitric per cent hydrofluoric acid solution 

Ratios were obtained dividing the corrosion rate for the sensitized condition 1250 WQ) the corrosion rate for the annealed 
condition. values for heats EW6 and are based only one 2-hr test period. 

Estimated amount grain dropping which had occurred surface sensitized specimens. 
localized attack spurious nature. 

Structure obtained electrolytic etching sensitized 1250 WQ) specimen per cent oxalic acid for 1.5 min amp per 
em. This same sensitized specimen was used for the acid test. 
electrolytic oxalic acid etching test. 

Percentage grains completely encircled carbide precipitation. 

‘Standard ASTM grain size number for ferrous materials. 


Refers only to uniform grain dropping and not 


All the annealed specimens had structure after the 


Those heats steel which the sensi- 
tized condition underwent severe inter- 


granular corrosion accompanied Carbon Content 
moderate heavy grain dropping had Stainless 
test ratios 1.8 greater. shown 0.03 


the data Table VI, the nitric-hy- 
acid test ratio was greatest for 
those steels which had the highest per- 
centage carbide-encircled grains the 
sensitized condition. Grain size had 
only minor effect the test ratio. 

The above results indicate that 
test ratio 1.5 can used separate 
sensitized material that has not been 
damaged precipitation after 
sensitization from material that has been 
damaged. For example, heats 
type 316L stainless steel, 63, per 


Oxalic Acid Etch Structures 
for Individual Heats of 


Step Structure 
Dual Structure 
Ditch Structure 


All Heats Stee! having 
Ratio Greater than |.5 
Underwent Severe inter- 
granular Attack and 


Rate Sensitized Corrosion Rateto 


Excessive Grain-dropping 
ratios 1.3 less. contrast, 
had test ratios 1.8 greater. 
difficulties were encountered 
the acid test from 0.010 0.020 0.030 0.040 0.060 0.070 


Carbon Content Steel, percent 


caused end-face attack. End-face Fig. evaluation eighty heats types 316 and stainless steel 
attack form severe pitting di- the oxalic acid etching test and the per cent nitric, per cent 
rectional attack the cross-sectional acid test. 
faces the corrosion specimen. This 


*Test consisted two 2-hr periods per cent per cent acid 


solution at 70 C. 
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standard nitric acid test and accom- 


panied accelerated 
did produce end-face pitting, the end- 
face attack was more severe the 
sensitized specimen than the an- 
nealed specimen. Consequently, the 
end-face attack had effect the 
test ratio used evaluate the suscepti- 
bility intergranular corrosion. 


Correlation Between the Two Evaluation 

Tests 

Figure shows the good correlation 
between the electrolytic oxalic acid 
etching test and the nitric-hydrofluoric 
acid test. Those heats having step 
dual structure (no damaging carbide 
precipitation) the oxalic acid etching 
test had ratio approximately one 
acid test (no serious degree inter- 
granular attack). All but two the 
nineteen heats having ditch structure 
(damaging carbide precipitation) had 
nitric-hydrofluoric acid test ratios 1.8 
greater (severe intergranular attack 
and extensive grain dropping). The 
two heats which had ditch structure 
but acid test ratios 
only 1.1 and 1.2, were both type 
316L stainless steel (carbon contents 
these heats were 0.025 and 0.026 per 
cent). 

One unexpected result the evalua- 
tion studies was the sensitization behav- 
ior five type 316 stainless steel heats 


whose carbon contents ranged from 
0.040 0.046 per cent. These five 


heats when sensitized 1250 
had dual structures 
acid test ratios 1.0 1.3. This 
type behavior was surprising view 


TABLE ANALYSIS PREVIOUSLY PUBLISHED 
TENITIC STAINLESS STEEL TESTED PER CENT NITRIC-3 PER CENT HYDROFLUORIC ACID SOLUTION. 


Carbon 
Type Steel Heat Content, Tempera- 

per cent 
EW6 
316L. M-62 0.004 
317L M-63 
317L... M-497 0.023 
316 M-480 0.066 
317. M-481 0.067 


the relatively high carbon contents 
involved. Check carbon analyses made 
the test specimens from each 
heat steel closely agreed with the 
carbon analyses reported 
ducer. explanation for the unusual 
resistance these five heats carbide 
precipitation upon sensitization pro- 
vided their chemical compositions. 

attempt was made these stud- 
ies correlate the results the electro- 
lytic oxalic acid etching test 
hydrofluoric acid test with results the 
standard nitric acid test. Such at- 
tempt correlation would only prove 
confusing, because the standard nitric 
acid test sensitive the presence 
sigma phase and the other two tests are 
not. 


Proposed Basis for Evaluation Type 
316L Stainless Steel 


The data Fig. indicate that the 
following could used the criteria for 
type 316L stainless steel having ade- 
quate resistance intergranular cor- 
rosion: (a) step dual structure 
the electrolytic oxalic acid etching test 
for specimens sensitized 1250 
maximum 1.5 for the ratio 
rate the annealed corrosion rate the 
per cent per cent hydro- 
fluoric acid test (two 2-hr periods 

According the compositional spec- 
ifications the American Iron and 
Steel Inst. type 316L stainless steel must 
have maximum carbon content 0.03 
per cent. Sixty-five the heats the 
current study meet this requirement. 
these sixty-five heats 61, per 
cent, would have acceptable resistance 


intergranular corrosion the basis 
their step dual oxalic acid etch 
structure the sensitized condition. 
addition, two the remaining four 
heats would have been acceptable 
the basis ratio 1.5 less the 
per cent nitric per cent hydrofluoric 
acid test. Thus, per cent the 
type 316L stainless steel heats showed 
adequate resistance intergranular cor- 
rosion the basis the suggested 
teria. 

The above results indicate that the 
per cent nitric per cent hydro- 
fluoric acid test can used conjunc- 
tion with the electrolytic oxalic acid 
etching test evaluate reliable and 
fair manner the 
sion resistance type 316L stainless 
steel. The usefulness these tests 
illustrated the following. Two the 
heats the current study, and 
EW5, had reported carbon contents 
0.026 and 0.033 per cent, respectively. 
However, both these heats had ditch 
structure after being sensitized and oxa- 
lic acid etched. Their 
ric acid test ratios were 1.8 and 7.5. 
These results led recheck the 
carbon contents the two heats; both 
steels had actual carbon content 
0.040 per cent, instead the lower val- 
ues originally reported. 

The fairness the per cent nitric 
per cent hydrofluoric acid test illus- 
trated the fact that five heats type 
316 stainless steel had acceptable test 
ratios less than 1.5, despite carbon 
contents ranging from 0.040 0.046 per 
cent. The electrolytic oxalic acid etch- 
ing test confirmed these results 
showing that the low nitric-hydrofluoric 
acid test ratios were due insuffiicent 
carbide precipitation for complete grain 


CORROSION DATA FOR MOLYBDENUM-BEARING AUS- 


Test Conditions? 


ture, deg 


Sensitizing 


Length Treatment 


Number used the authors the respective papers designate individual heats. 


Cent Test 
periods 
periods 
periods 
periods 
periods 
periods 
periods 
periods 
periods 


Corrosion Rate, 


ence 
Annealed Sensitized 

041 0.040 1.0 (1) 
0.029 0.028 1.0 | (1) 
0.032 033 1.0 (1) 
0.065 0.26 4.0 (1) 
0.037 0.20 5.4 (1) 


All tests were made per cent HNO; per cent solution. 
Ratios were obtained dividing the corrosion rate for the sensitized condition the corrosion rate for the annealed condition 


Air cooled. 
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encirclement (dual structure). 

the technical literature there exists 
only limited amount corrosion data 
the testing types 316 and 316L 
stainless steel per cent nitric 
per cent solution. 
These data other investigators (1,5) 
are tabulated Table VII along with 
the calculated ratios the sensitized 
rate. The five heats types 316L and 
317L stainless steel 
fluoric acid test ratios 1.0 1.1. 
contrast, the test ratios for the four 
heats types 316 and 317 stainless 
steel varied from 4.0 22. These 
latter ratios are all greater than the 1.5 
criterion used the current study for 
material having acceptable resistance 
intergranular corrosion. the data 
Table provide additional evidence 
that per cent per cent hy- 
drofluoric acid test can successfully 
used evaluate the intergranular corro- 
sion resistance type 316L stainless 
steel. 


SUMMARY 


This investigation demonstrated 
that the per nitric per cent hy- 
acid test can standardized 
and successfully used evaluate the in- 
tergranular corrosion resistance type 
316L stainless steel. 

Initial research the nitric-hy- 
drofluoric acid test indicated the follow- 
ing: 

(a) Optimum test conditions 
sisted two 2-hr periods per cent 
nitric per cent hydrofluoric acid solu- 
tion 

(b) The high general corrosion rate 
encountered hot per cent nitric 
per cent hydrofluoric acid solution re- 
quired the testing two samples, one 
sample the commercially annealed 
condition and the other sample the 
WQ). ratio was obtained divid- 
ing the corrosion rate for the sensitized 
condition the corrosion rate for the 
annealed condition. This ratio was 
used evaluate the amount inter- 
granular attack undergone the sensi- 
tized 

The reliability the nitric-hydro- 
fluoric acid test was determined eval- 
uating eighty commercial heats types 
316 and 316L stainless steel per 
cent per cent hydrofluoric 
acid solution Each heat was 
also evaluated the electrolytic oxalic 
acid etching test order 
turally reveal any damaging carbide pre- 


ratio approximately indicated that 
the sensitized specimen corroded the same 
rate the annealed specimen and that 
intergranular corrosion had occurred. 
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cipitation. Results this evaluation 
are listed below: 

test, per the type 316L stain- 
less steel heats had ratios 1.5 less, 
indicating satisfactory resistance in- 
tergranular corrosion the sensitized 
condition and the absence damaging 
precipitation. 

(b) Results the electrolytic oxalic 
acid etching test correlated well with 
test. Ninety-four per cent the type 
316L stainless steel heats had step 
dual structures (absence damaging 
carbide precipitation) 
and subjected the oxalic acid etching 
test. All the heats included the 
per cent had ratios 1.5 less the 
acid test. These re- 
sults show that the electrolytic oxalic 
dicted that per cent the 316L 
heats would have acceptable resistance 
intergranular corrosion the nitric 
hydrofluoric acid test. 

The results this investigation 
indicate that the following procedure 
could used for the selection type 
316L stainless steel having adequate re- 
sistance intergranular corrosion the 
as-welded condition. 


(a) sample the steel sensitized 
for 1250 and then sub- 
jected the electrolytic oxalic acid 
etching test. step dual structure 
this test indicates that damaging car- 
bide precipitation not present and 
that further corrosion evaluation 
necessary. the sample shows 
ditch structure the oxalic acid etch- 
ing test, the steel must evaluated 
the per cent per cent hy- 
test outlined. 

(b) Two samples the steel, one 
commercially annealed and the other 
sensitized for 1250 WQ, are 
tested for two 2-hr periods per 
cent per cent hydrofluoric 
the sensitized corrosion rate the an- 
nealed corrosion rate 1.5 less, then 
the steel has acceptable resistance in- 
tergranular corrosion. Type 316L 
stainless steel having nitric-hydrofluo- 
ric acid test ratio greater than 1.5 
should used the as-welded 
condition for service involving inter- 
granular corrosion. 
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Flame Spread Properties Building Finish Materials 


DANIEL GROSS and JOSEPH LOFTUS 


THE specification materials for the interior 
finish buildings and other structures, the flame-spread 
behavior the material may important strength, 
ease application, appearance, durability, other qualities. 
The previous lack simple and relatively inexpensive method 
evaluation has delayed the comprehensive study this fire 
characteristic materials. Completion the development 
the radiant panel flame spread test method! the National 
Bureau Standards has now made this study possible. Data 
have been obtained wide variety interior wall finishes 
applied several common wall base materials, well 
other interior and exterior lining materials. The numerical 
index appears classify materials order generally con- 
sistent with information currently available their behavior 
during fires. Additional data obtained from full and 
model testing are required determine the relationship be- 
tween the radiant panel flame-spread index material and the 
actual fire hazard involved with structure lined with this ma- 
terial. 


Method Test 


The apparatus used for the tests has been described de- 
tail Robertson, Gross, and and shown Fig. 
consists radiant panel, frame for support the test 
specimen, and associated measuring equipment. 

Briefly, the radiant panel consists cast iron frame en- 
closing 18-in. porous refractory material. The panel 
mounted vertical plane and premixed gas-air mixture 
supplied from the rear burned intimate contact with the 
refractory surface, providing radiant heat source. The 
energy output the panel, which maintained regulating 
the gas flow according the indication radiation pyrome- 
ter, that which would obtained from black body the 
same dimensions operating temperature 670 
stack placed under the hood above the test specimen receives 
the hot products combustion and smoke. 

The test specimen, measuring in., was placed 
metal holder and backed with sheet asbestos 


NOTE.—DISCUSSION THIS PAPER INVITED, either for 
publication for the attention the authors. Address all com- 
munications ASTM Headquarters, 1916 Race St., Philadelphia Pa. 

Robertson, Gross, and Loftus, Method for Measur- 
ing Surface Materials Using Radiant Energy 
Proceedings, Am. Soc. Testing Mats., Vol. 56, pp. 
(1956). 
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millboard per density. time zero, the speci- 
men was placed position the supporting frame facing 
the radiant panel and inclined deg it. Observations were 
then made the progress the flame front, the occurrence 
flashes, etc. pilot igniter fed air-acetylene mixture 
served both initiate flaming the upper edge the test 
specimen and ignite combustible gases rising from the 
specimen. electrical timer calibrated minutes and deci- 
mal fractions hundredths was used for recording the time 
occurrence events during the tests. The test duration was 
min until sustained flaming had traversed the entire 18-in. 
length specimen, whichever time was less. 

The flame spread index, was computed the product 
the flame spread factor, and the heat evolution, 


thus: 
where: 
correspond the times minutes from speci- 
men exposure until arrival the flame front position 
in., respectively, along the length the speci- 
men) 
and 


The constant 0.1 was arbitrarily chosen yield flame- 
spread index approximately 100 for red the ob- 
served maximum stack thermocouple temperature rise de- 
grees Fahrenheit over that observed with asbestos-cement 
board specimen, and the maximum stack thermocouple 
temperature rise for unit heat input rate the calibration 
burner, units degrees Fahr per Btu per min. 


Materials 


The specimens comprised wide variety representative 
finish materials including liquid coatings, films, sheets, panels, 
and (see Table One series interior finishes was 
applied the smooth finished side three common wall base 
materials: plywood, fiberboard, and gypsum board. The 
finish materials were applied the base material employing 
standard application materials and methods 
manufacturers’ suggestions wherever practical. 

The following specimen preparation were 
used for the series plastic materials designated 12: 


Opaque (to infrared radiation) materials greater than 
in. thickness were not applied any base material. 

Opaque materials in. thickness less were applied 
thick gypsum board base material (flame- 
spread index approximately 20). 

Transparent translucent materials any thickness 
were not applied any base material but were backed 
sheet highly reflective aluminum foil. 


The assemblies prepared indicated were air dried for not 
less than They were then cut into in. specimens 
and placed room maintained and per cent rela- 
tive humidity for not less than one week’s conditioning prior 
testing. 


Procedure and Results 


Previous had indicated that variations specimen 
structure, such orientation grain, pores, laminations, 
variations the thickness, and bond the finish protective 
coating may appreciably affect the flame-spread behavior 
material. Data dispersion indicated the coefficient 
variation had ranged from over per cent. One phase 


Bartlett, Use Transformations,” Biometrics, Vol. 
pp. 39-52 (1947). 
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this study involved analysis part the data obtain 
statistical measure the variance assignable finish material, 
base material, the constancy differences among the ma- 
terials, and measure the random errors inherent the meas- 
urements. 

test for the existence within and 
effects well estimate the extent the testing 
program necessary, series tests eight finish materials 
each four base materials duplicate was performed 
results indicated that variations due the testing order during 
the day (that is, whether tested the morning, noon, after- 
noon) and variations due testing over period time (day 
weeks) were not significant compared with variations ob- 
served between duplicate specimens. random testing pro- 
cedure was therefore adopted for all subsequent tests. 

The average flame-spread index values are given Table IT. 
The weight the smoke deposit reported the average for 
replicate specimens and based upon least three deter- 
minations except the instances where smoke deposit less 
than 1.0 was obtained the first two determinations. 


sequence, 


| 
| 
BOF + 4+ + 
60 }— + 
+ 
| \ et “Line Predicted 
| Assur 
Flame - Spread index 
Fig. deviation function mean flame spread 


index. 


Statistical Analysis 


the average flame-spread index for the finish materials tested. 
These standard deviations are based four repeat determina- 
tions and, bearing mind the uncertainty standard deviation 
estimates based degrees freedom, there the suggestion 
that the standard deviation proportional the mean. 

order combine the information reproducibility from 
such widely varying standard deviations analysis variance 
procedures, necessary that all standard deviation estimates 
estimates the same quantity. can assumed that 
the standard deviation fact proportional the mean, 
say Xm, logarithmic transformation the flame- 
spread values will produce values that have common standard 

This assumption the proportionability standard de- 
viation the mean appeared satisfactory approximation 
for these data and the subsequent statistical analyses were 
out the transformed One thus obtains 
estimate (the error term the analysis variance) the pro- 
portionality constant which the variability measure- 
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ment expressed fraction its mean. This indirect esti- 


mate 0.278, which the slope the broken line Fig. the analysis the differences among the aver- 


for averages four determinations. 


fair agreement with the direct estimate, 0.246, the for the several materials were compared with the agree- 
based the untransformed data. Thus standard de- ment among repeated determinations the same material. 
viation 27.8 per cent the mean was obtained for individual The analysis indicated that (1) for given base material, 
observations and standard deviation 13.9 per cent the was considerable difference the performance the 

mean standard deviation individual determination) finish materials, (2) for given finish material, there was 

appreciable difference performance when applied the var- 

ious base materials, and (3) there was significant difference 

Davies, and Analysis Industrial Experiments,” performance attributable the combined effect finish and 

Chapter Oliver and Boyd, London (1954). base materials. 


TABLE LIST. 


Thick- 
Symbol Material Description ness, 
in. 
Base MATERIALS 
? I Ply wood Exterior type Douglas fir grade A-C 4 39.0 
II. Fiberboard Building board class D finish lg 19.4 
Gypsum board 50.5 
Aluminum wall tile Linked wall tile; in. sq, light green 0.020 161.5 
Enameled wall covering Enamel baked felt in. tile design, green with dark 
green border 0.055 
Fabric wall covering Baked enamel cotton muslin, light green 0.009 
D Wallpaper Polyviny! coated, light green 0.008 10.3 
Wallpaper, coats Embossed paper, light green 0.035 41.8 
Wallpaper, coat Embossed paper, light green 41.8 
Wood veneer Random-grade oak wood veneer cotton muslin 0.019 54.5 
Cork tile Standard weight tile, in., natural color 0.125 30.8 
, I Wall cloth Plastic coating on cotton muslin, light green 0.011 70.3 
Burlap Imported jute fiber, natural color 0.025 30.4 
Polystyrene Wall tile, in. sq, light green 0.075 65.4 
Plastic-coated wall covering Clear plastic coating felt backing, in. 0.050 66.9 
film Self-adhesive, knotty pine design 0.004 56.6 
N Vinyl! counter top Vinyl surface on felt backing, turquoise 0.070 83.0 a 
counter top surface felt backing, Caribbean turquoise 0.062 
4 Melamine Baked melamine finish on masonite hardboard plain surface tile- 
board, April green 0.150 71.8 # 
Q Poly (viny! chloride) Transparent film 0.003 69.2 | 
Melamine Melamine-surfaced high-pressure laminate hardboard; linen 
finish, green 0.150 78.3 3) 
Linoleum tile Laminated tile, in. sq, marbleized gray 0.125 86.0 
Latex paint lat interior finish, dado green, primer coat, paint coats 
Alkyd paint Flat, aqua, primer coat, paint coats 
Oleoresinous paint Flat, white, primer coat, paint coats 
Alkyd paint Gloss, light green, primer coats, paint coats 
Varnish Interior varnish, clear color, coats 
OTHER MATERIALS 
Aluminum foil Glued plywood 0.003 
b y Cellulose-mineral board ; 0.875 47.8 
Paint, oil base On cement asbestos board 0.010 
eicd Paint, oil base On steel 0.010 4 
Acoustic tile Mineral base 0.750 19.3 
Fire retardant paint plywood 0.006 
Red oak Plain sawed, select grade, face 0.750 10.0 
ae Acoustic tile Perforated fiberboard 0.500 16.7 
Hardboard Smooth side exposed 0.218 59.8 
j Fiberboard Unfinished 0.500 18.0 
MATERIALS 
Rigid chloride) Gray 0.147 86.0 
Rigid poly(viny! chloride) Retardant treated, dark gray 0.147 
Phenolic Dark gray 0.063 76.4 
4..... Linoleum treated, white and black 0.065 131.0 
Acrylic Retardant treated, milky white 0.125 75.0 
6..... Extruded sheet, impact grade, white 0.066 
Polystyrene in. sq, cream 0.068 64.6 
Retardant treated film cotton, white 0.018 60.4 
Film cotton, gray 0.021 74.5 
10..... Glass reinforced polyester per cent glass, translucent 0.085 87.0 
11..... Glass reinforced polyester per cent glass, retardant treated, translucent 0.095 
12..... | Glass reinforced polyester 21 per cent glass, translucent 0.062 81.7 


Estimated. 

Liquid density. 

Bulk density. 

4 Gypsum board base. 
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Discussion Results 

The base material well the surface finish material (and 
associated application materials) were important factors 
the flame-spread behavior composite test assemblies. 
While thick finish material almost completely masked any 
base material effect, the base material behavior predominated 
those test assemblies with thin vinyl, poly (vinyl 
chloride) films. 

Paints and and other thin coverings 
the thickness range 0.003 0.010 in. considerably reduced 
the flame spread index obtained with the bare base materials 


TABLE 


Plywood 


and the thickness range 0.010 0.050 in., 
higher flame-spread index values were obtained with these 
finish materials fiberboard base than the other base 
materials. This may attributed the thermal insulating 
effect the fiberboard base. base material had con- 
siderably less effect upon the flame-spread index assembly 
which the finish material thickness was greater than 0.050 in., 

Since highly reflective finishes not absorb much ra- 
diant energy dull, black surfaces, they spread flame less 
rapidly. Due its high reflectance and impermeable char- 


FLAME SPREAD AND SMOKE DEPOSIT DATA. 
Effect Base Material 


Average of 4 Tests 


Fiberboard Gypsum Board Base 


Coeffi- Coeffi- Coeffi- 
Symbol Finish Material Flame- Smoke. Flame- Smoke. Flame- a 
Spread Vari- Spread Vari- Spread Vari- Smoke, 
Index ation, Index ation, Index ation, 
per cent per cent per cent 
Base material 195 15.0 0.8 110 11.9 0.5 22 54.3 0.1 
A Aluminum wall tile 33 22.3 Fe 39 48.8 3.4 6.2 46.8 0.0 
Enameled wall covering 110 20.1 6.0 116 43.8 4.9 35.5 2.1 
Fabric wall covering 0.5 36.2 0.5 3.1 34.5 0.1 
Wallpaper 14.4 0.6 193 18.9 0.2 20.5 0.1 
Wallpaper, coats 10.1 0.6 116 13.7 0.5 14.3 0.0 
Wallpaper, coat 21.7 0.9 14.2 5.6 23.8 0.0 
G Wood veneer 1638 14.8 0.7 197 6.1 0.3 58 14.1 0.4 
H Cork tile 642 19.3 1.5 560 15.8 i 610 10.6 ee 
I Wall cloth 18 19.2 1.9 24 12.2 2.1 4.5 51.2 0.5 
Burlap 163 5.2 0.0 279 14.6 0.0 108 16.2 0.3 
Polystyrene 590 33.1 520 33.9 20.1 335 §.7 
L Plastic coat wall covering 293 27.4 8.2 394 27.2 8.7 253 28.2 7.0 
M Viny! film 128 22.4 2.4 144 36.8 2.2 21 55.9 £.% 
Vinyl counter top 121 24.6 7.9 196 34.3 8.3 7.6 
3 Melamine 90 19.8 6 80 10.4 5.7 57 16.2 4.1 
chloride 209 24.5 0.9 109 12.3 0.1 46.9 0.0 
Melamine plastic 9.2 3.5 122 28.3 4.7 14.9 3.0 
Linoleum tile 129 8.6 10.1 172 9.4 13.1 106 8.5 
U Latex paint 93 12.7 1.3 66 18.6 0.4 8.9 28.9 0.3 
Alkyd paint flat 45.4 0.4 23.8 0.2 0.8 25.3 0.0 
Ww Oleoresinous paint 58 9.0 1.0 18 8.9 0.4 3.5 44.5 0.0 
Alkyd paint gloss 20.0 108 0.5 8.0 16.3 0.6 
Varnish 162 12.2 0.6 
Shellac 35.3 0.2 
N f Flame- : 
Symbol Material Tests Variation, 
per cent 
MATERIALS 
Aluminum foil plywood 1.0 73.3 0.1 
Cellulose mineral board 1.3 38.5 
Paint cement asbestos board 2.0 29.0 
Paint steel 7.4 51.9 0.0 
Acoustic tile, mineral base 11.5 54.0 0.0 
Fire retardant paint plywood 45.4 1.2 
Red oak 10.7 0.3 
Acoustic tile, fiberboard 116 13.6 0.3 
Hardboard 136 12.4 4.1 
Fiberboard, unfinished 236 5.0 0.2 
MATERIALS 
Rigid chloride) treated 3.2 40.0 10.5 
Phenolic laminate 107 45.3 
Linoleum tile 2.1 39.9 15.2 
Acrylic treated 376 10.3 40.6 
Polystyrene extruded 355 18.3 23.0 
Polystyrene 224 32.7 10.6 
8 Poly(vinyl! chloride) treated 5 4.5 57.6 1.1 
10. Glass per cent reinforced polyester 154 4.2 18.4 
Glass reinforced polyester treated 13.7 22.3 
Glass per cent reinforced polyester 239 14.6 15.9 
Specimen supported metal strip prevent dropping. 
May 1958 ASTM BULLETIN (TP 137) 
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acter, thin (0.003-in.) sheet aluminum foil provided 
unbroken protective surface and reduced 
index plywood 1.0. 

The flame-spread indices the plastics group tested ranged 
from below for representative polyvinyl materials over 
200 for polystyrene and acrylic type plastics. The poly(vinyl 
chloride) films cotton exhibited flashing tendencies. 

can seen from Table that the flame spread indices 
for most finish materials gypsum board were significantly 
lower than the other base materials, with the index for 
finish materials fiberboard generally the highest. meas- 
ure the effect base material given the ratio the 
flame-spread index for given finish material applied 
two different base materials. The correlation with 
material thickness when applied fiberboard and gypsum 
board base materials evident from Fig. 

Smoke measurements furnish indication the inter- 
ference expected fire-fighting evacuation procedures 
during fire rather than fire intensity rapidity flame 
spread. smoke deposit 1.0 less was generally 
obtained with materials which did not evolve appreciable 
quantities smoke according visual observations. Over 
half the assemblies tested evolved less than 1.0 smoke 
deposit. was observed that finish materials fiberboard 
base generally produced greater smoke deposits than the same 
finish materials plywood gypsum board 
styrene tile evolved very heavy quantity sooty smoke, 
and considerable smoke was also produced linoleum tile, 
plastic-coated wall covering the vinyl counter top 
materials, and nearly all the plastic materials. 

should emphasized that the method test measures 
the flame-spread properties the exposed surface the test 
assembly only. Where assemblies this type are used for 
application directly studs over other enclosed open spaces, 
appears highly desirable consider the proper- 
ties the interior stud space lining well. 


Summary 


Flame-spread data, measured the radiant panel method, 
have been obtained for wide variety materials including 


Services That 


attack technical problems. Other 
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Fig. finish material thickness upon flame 
spread index ratio for two base materials. 


representative composite assemblies interior finishes applied 
common wall base materials. The base material well 
the surface finish material are important factors the 
flame-spread behavior composite assembly. For the ma- 
terials tested, the effect the base material upon the flame- 
spread index assembly decreases the finish material 
thickness increases. The standard deviation single ob- 
servation was found approximately 27.8 per cent the 
mean flame-spread index for many materials but considerable 
variation was observed. 
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and constructive competition. 


TECHNICAL societies are 
much part our technological culture 
that they are sometimes taken for 
granted. People know that technical 
societies perform worth-while services, 
yet the public large has but vague 
idea what these services are. Even 
scientists and engineers may have 
limited perspective the roles tech- 
nical societies furthering scientific and 
industrial progress. 

The main objective the technical 
society usually promote the field 
science, technology engineering with 
which associated. This accom- 
plished through the 
publications, meetings, lectures, sym- 
posia, expositions, awards, and group 


Reprinted from the Battelle Technical 
Review, March, 1955. Published Battelle 
Memorial Institute, Columbus, 1, Ohio. 
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objectives are the furthering recogni- 
tion the professional status mem- 
bers, the encouragement industry 
the area technical endeavor, and the 
formulation engineering standards. 

Technical societies, providing plat- 
forms which ideas are discussed and 
weighed, are safeguards for truth and 
scientific integrity. They 
nical people from veering off the path, 
and they are bulwarks against external 
cedure. the same time, technical 
around which schools new thought 
rally and find These 
schools thought, just those 
artists and musicians, stimulate crea- 
tivity. 

Technical societies encourage frater- 
nal type members. This 
feeling kinship facilitates the inter- 
change ideas and provides the under- 
lying foundation for fruitful friendships 
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ity the devotion technical people 
great public causes frequently 
solidified the annual meetings 
technical societies. 
And, course, technical societies are 
boon research. Their mechanisms 
for communication are the traditional 
mechanisms used research people 
for the interchange knowledge. 
Their publications are records 
search experience, effort, and thought. 
The bibliographies, 
and indexes they provide are tools used 
nearly all creative investigations. The 
studies sponsored directly technical 
society committees fill important gaps 
knowledge and hasten the application 
science the solution human prob- 
lems. Without these services, research 
could not possibly have made the great 
contribution human welfare has 
recent decades. 
President, Battelle Memorial Institute 
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Small Tunnel-Furnace Test for 


Measuring Surface Flammability 


RATE which flame spreads over combustible surfaces 
inside building controls the rapidity with which small unat- 
tended fires will grow beyond possibility suppression 
escape The flammability the contents the 
building important the contents furnishings are afire; 
likewise, the flammability the surface coverings the wails 
important the fire adjacent the walls. Combusti- 
ble wall-surface materials lend additional fire hazard build- 
ings which they may used, and because they are subject 
control the builder and building regulations, their fire prop- 
erties have been given increased attention during recent vears 
particular importance are the spread-of-flame 
characteristics wallboards evaluated terms commensurate 
with fire hazard. 

1950, the ASTM published method ten- 
tative method building materials fire hazard. 
The tentative standard was written describe the procedure 
the Underwriters’ Laboratories (UL) with their 
large tunnel furnace Chicago the time method 
was recommended tentative standard, the Forest Products 
Laboratory had received support from the Housing and Home 
Finance Agency for the development tunnel test, such 
ASTM Committee Fire Tests Materials and 
tion was interested in, measure rates flame spread com- 
bustible building materials. The committee’s report stated 
that study and research now under way may result 
reduction the size equipment needed and the costs mak- 
ing September, 1953, the request Committee 
ASTM entered into cooperative agreement with the 
Forest Products Laboratory continue development the 
The purpose the work was evolve tunnel 
furnace small enough encourage construction several such 
furnaces, and thereby make possible comparison test results, 
but capable giving practical and significant fire-hazard 
classification building materials. 


NOTE.—DISCUSSION THIS PAPER INVITED, either for 
publication or for the attention of the authors. Address all com- 
munications ASTM Headquarters, 1916 Race St., Philadelphia Pa. 

The boldface numbers parentheses refer the list references 
appended this paper. 

? Tentative Method of Fire Hazard Classification of Building Ma- 
terials 1955 Book ASTM Standards, Part 1204. 

The Underwriters’ Laboratories tunnel furnace Chicago was long 
the only one existence, but recently two more large tunnel furnaces 
have been constructed, one Canada and one 

work was supported part funds contributed industry 
under the sponsorship the ASTM. 

The Underwriters’ Laboratories tunnel the fiame front not 
considered the flame tips but where the sheet flame first 
continuous over the width the specimen. 
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Construction and Operation 


furnace taking narrow specimen long was first built, 
modeled after the was soon found that the posi- 
tion the flame front the horizontal specimen was too indef- 
inite permit precise evaluation the flame-spread rate 
short specimen. The difficulty was overcome tilting the 
specimen that the progress would measured, not the 
flickering evanescent tips the flame pattern, but the much 
more regular and definite side the pattern (Fig. where the 
fiame The FPL small tunnel furnace its final 

The body the furnace constructed 12-gage, hot-rolled, 
low-carbon steel, lined with in. high grade asbestos mill- 
board bonded the sheet metal with room-temperature- 
curing, epoxy-resin adhesive. The furnace 
three compartments: the firebox (2, Fig. 2); the specimen com- 
bustion chamber (above the plate Fig. 3); and the collect- 
ing hood and stack (6, Fig. Between the firebox and the 
combustion chamber 12-gage, type-310, stainless steel parti- 
tion which are holes 
apart, center center. 


in. diameter spaced in. 


the holes are set Meker burner 


fire-protection research the 
Forest Products Laboratory, and re- 
cent years has been active the develop- 
ment new apparatus and techniques 
for evaluating fire properties wood 
and wood products, including surface 
flammability. 


VICTOR MINIUTTI has B.S. degrees 
Forestry and Chemical Engineering 
from the University Maine and 
M.F. degree from Yale University School 
Technologist the Forest Products 
with years experience 
fire-protection research and the 
author several papers this field. 
For the past years has been lec- 
turer fire protection the University 
Wisconsin. 
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Fig. fire pattern flat combustible face. From 

point ignition, flames spread different rates 

different directions. Dotted line shows possible position 

flames one instant; solid line shows position flames might have 
instant later. 


Fig. 3.—Specimen combustion chamber FPL tunnel furnace. 

igniting burner; sand trough seal cover; angle-iron bed 

which specimen rests; holes hot plate inset with Meker 

burner tops; hot plate over firebox; sand trough seal edge 

hood; slot for escape combustion gases; and specimen 
cover. 
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Fig. side small tunnel furnace. gas 
supply main burner; firebox: clamp hold down cover over 
test specimen; gas supply igniting burner; cover over test 
specimen; hood collect combustion gases for temperature 
and smoke measurement; and photoelectric cell for smoke- 
density measurement. 


Fig. side FPL tunnel furnace. fresh-air ports; 

observation holes; hollow steel bar stiffen tunnel wall; 

hood collect combusticn gases for temperature and smoke 
measurements. 
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tops (4, Fig. control the flow combustion gases 
through the holes, was found desirable graduate the size 
the holes with washers asbestos paper the Meker 
burner tops from full size the fire end fully closed the 
flue end. The sizes the holes are follows: 


Hole 
Nos. in. 
Nos. in. § 
Nos. 2 i6 In. 

Nos. 2 1%, in. 

Nos. 30, 31 “6 in. 

Nos. 34-36 Closed <=, 


The hood and stack (6, Fig. are 16-gage, hot-rolled, 
low-carbon steel insulated with asbestos millboard 
glued with epoxy resin. (Mechanical drawings the 
furnace are available from the Forest Products Laboratory, 
Madison, Wis., upon request.) 

The test specimen, in. wide ft. laid 
angle-iron frame (3, Fig. tilted deg from the horizontal. 

The construction and operation the furnace were simplified 
sloping the tunnel deg angle from end end allow 
natural convection air and combustion gases, and avoid 
the need for draft control. 

The main burner (Fig. T-head iron pipe which 
are drilled two parallel rows holes deg apart. Each row has 
holes in. diameter with centers in. The burner 
located the firebox with the holes in. from the front end. 
Gas burned the rate 3400 Btu per min with supply 
primary air adequate produce blue flame, introduced 
atmospheric injector air-gas mixing unit (Fig. The natural 
gas supplied the Forest Products Laboratory varies some- 
what composition and heat content from day today. Before 
each test, the current heat value the gas Btu per under 
selected conditions temperature and pressure obtained 
from the gas company. The temperature and pressure the 
gas fed into the main burner are also measured and used 
compute the volume rate flow for 3400 Btu per min the 


firebox the formula: 


the desired rate gas flow cubic feet per minute 


Fig. 


T-head main burner and atmospheric injector air-gas 
mixing unit. 


Fig. 6—View down stack hood. pipes for mounting photo- 

electric cell and light source; thermocouples embedded 

copper rod; copper rod; angle-iron frame attached 
stack corners support smoke meter. 


Flame Spread index 


under conditions use for 3400 Btu per min., the absolute 
sure plus gage pressure), and the heat content the gas, 
Btu per ft, under given con ditions mmof mercuryand 
six }-in.-diameter holes with centers in. apart. located 
in. below and the face the test panel and in. 
from the end. Gas burned with primary air the rate 
Btu per min. The individual flames from the orifices 
this burner play over the first in. asbestos board 
men. Both burners are lighted simultaneously 
and stop watches are started the instant lighting. 
The specimen heated radiant energy from the hot 
tion over the firebox and combustion gases rising through 
the holes the partition from the firebox into the 
combustion chamber. Fresh air enters the combustion 
= 


Three specimens can cut from sheet wide and long, 
with extra material for moisture content determination and miscel- 
laneous tests. 

This burner was found suitable for natural gas. For bottled and 
manufactured gases, the burner construction may have to be altered. 


May 1958 


ASTM BULLETIN 


Fig. curves tunnel data from tests on, Red oak; 
Fiberboard Hardboard M,; Gypsum wallboard and 
Asbestos millboard. 
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ber through the rectangular ports (/, Fig. 4), and flows across 
the hot partition and the face the specimen. Combustion 
starts the igniting burner, and flame travels over the surface 
the combustible test specimen from right left the opera- 
tor watches the progress through the observation holes (2, Fig. 
with the line sight toward the centerline the specimen. 
the flame front passes each observation hole, the operator 
notes the time and the distance traveled. 

The combustion gases from the burning specimen pass into 
the hood and the stack, where their temperature and smoke 
density are measured. For the temperature measurement, two 
thermocouple junctions are embedded copper rod in. 
diameter and 17; in. length, which held horizontally 
the stack (3, Fig. Temperatures are indicated direct- 
reading potentiometer. Smoke density determined with 
smoke meter, which indicates percentagewise the reduction 
the intensity column light passing horizontallly through 
the stack photoelectric cell. Temperatures and smoke den- 
sities are noted the operator every observations 
are plotted graphs shown maximum length 
The average time for the flame travel this distance red 
oak medium density was 18.4 min, and this period was taken 
the test 

The flame spread expressed index relative the rate 
red oak with index 100 and asbestos board with 
index following the procedure employed the Under- 
writers’ Laboratories. This procedure illustrated Fig. 
which the index units are the top horizontal and right 
vertical axes. will noted from Fig. upper left, that the 
flame-spread index value expressed either two ways, 
pending whether the flame reached the end the test speci- 
men shorter longer time than red oak. 

~For flame spread faster than red oak, 


time reach end red oak specimen 


time reach end test specimen 


100 


For flame spread slower than red oak, 
Flame-Spread Index 


100 distance reached test specimen 18.4 min 
distance reached red oak 18.4 min 


The fuel-contributed index obtained measuring 
means planimeter the areas under the curves indicated 
Fig. upper right, and calculating the index value follows: 
Fuel contributed index 

100 under specimen curve area under asbestos curve 
area under red oak curve area under asbestos curve 


The smoke-density index obtained planimetering the 
curves indicated Fig. lower curve, and the in- 
dex value follows: 


Smoke-density index 
under specimen curve area under asbestos curve 
area under red oak curve area under asbestos curve 
was found that the rate which flame spreads red oak 
dependent the density the oak. For red oak 
suitable standard, therefore, material given density had 
selected. For these tests miscellaneous materials, there- 
fore, plain-sawed, select-grade red-oak flooring, ranging den- 
sity between 37.0 and 41.0 per ft, was chosen for the com- 
parison standard. 


The exposed length the specimen in. The igniting flame 
plays over the first in. The end point taken in. from the first 
exposed part the specimen in. from the igniting flame. The 
last exposed inches specimen are disregarded. 

This procedure differs from the procedure, which the test 
duration several minutes longer than the time for flames spread 
the full length of the red oak specimen. 
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Typical Results and Reproducibility 


Typical results obtained with the small tunnel furnace the 
Forest Products Laboratory and the described procedure are 
shown Fig. 

Reproducibility results necessary feature any test 
method, but always limited uncontrolled variability the 
equipment, procedure, and test materials. learn how the 
natural variability the test procedure may affect reproduci- 
bility, two three specimens materials were tested the 
tunnel furnace with degree over the variables mod- 
erate enough easily obtained most laboratories. The 
results are given They indicate that the reproduci- 
bility the one furnace adequate for the nature the test. 
How results several such tunnel furnaces, built the same 
specifications, may agree can answered only after several 
have been built and compared. 


Effects Operating Variations 


Experiments were carried out with fiberboard, hardboard, 
and gypsum wallboard ascertain how critical are certain 
conditions which may varied the construction and opera- 
tion the Forest Products Laboratory tunnel furnace. 
series replicate tests the hardboard, was found 
hardboard stock has flame-spread index nearly 100 (it 
averaged 97) and was more uniform than available red oak. 
Because specimens hardboard were cheaper and easier 
prepare than panels red oak, the hardboard was used both 
test material and the comparison standard most these 
experiments operating variations. 


Heat Firebox 
After considerable experimentation with gas combustion 


rates the firebox ranging from 2500 6000 Btu per min, 
rate 3400 Btu per min was chosen the preferred standard 


TABLE I.—TEST RESULTS OBTAINED WITH THE 
PRODUCTS LABORATORY SMALL TUNNEL FURNACE 
MISCELLANEOUS MATERIALS. 


Flame- Smoke- 
Test Material Spread Density 
Index Index 
0 0 29 
ted oak flooring. . 102 102 104 
Fiberboard wood fiber 153 138 
163 138 47 
Fiberboard bagasse fiber 135 
145 59 94 
Fiberboard mill-applied 
fire retardant coating 159 
103 40 146 
62 40 166 
Hardboard 145 562 
89 141 513 
126 350 
98 27 351 
Gypsum wallboard 356 
17 0 342 
21 0 304 
Yellow-poplar lumber 121 120 122 
128 129 187 
Redwood lumber 120 170 
122 72 206 
Exterior Douglas-fir plywood 114 107 140 
112 100 166 
Exterior Douglas-fir ply wood 
impregnated with fire re- 
tardant.. 543 
2 2 27 
Exterior Douglas-fir plywood 
coated with fire retardant 1000 
s4 39 1000 
Glass fiber insulation 181 
0 1 179 
Glass fiber reinforced plastic 52 15 2155 
48 13 2225 
May 1958 
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Heot Fire Box, per min 
Fig. heat the fire box on: (A) time for flames 


reach in.; (B) flame-spread index fiberboard relative 

hardboard with flame spread index 100, obtained with (a) 

the same Btu rate for both materials and (b) 3400 Btu per minute 

for hardboard but various Btu rates for fiberboard and (C) 

flame-spread index gypsum wallboard based maximum 
spread 18.4 min. 
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Fig. the distance from hot plate specimen on: 

(A) time for flames reach in.; (B) flame-spread index 

fiberboard relative hardboard with flame-spread index 

100 obtained with (a) the same distance for both materials and 

(b) for hardboard and various distances for fiberboard 

and (C) flame-spread index gypsum wallboard based 
maximum spread 18.4 min. 


operating condition. learn the magnitude the error that 
would result the combustion rate differed from this standard 
value, tests were carried out with various gas rates within the 
range 3200 3700 Btu per min. The flame-spread results 
are shown Fig. expected, the greater the gas combus- 
tion rate, the faster was the rate flame spread for the fiber- 
board and hardboard. 


Initial Plate Temperature 


making tunnel-furnace tests, desirable start with 
the apparatus always the same initial temperature, which 
should fairly high save time cooling the furnace be- 
tween runs and avoid the possibility its being often exceeded 
the air temperature insummer. These considerations guided 
the choice for the initial temperature the plate. 
learn the effect initial temperature, experiments were made 
with initial plate temperatures from 130 The re- 
sults are shown For the fiberboard and hard-board, 
the higher initial temperatures created faster rates flame 
spread, would expected. 
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Initial Plate Temperoture, deg Fohr 


Fig. 9.—Effect the initial plate temperature on: (A) time for 
flames reach in.; (B) flame-spread index fiberboard 
relative hardboard with flame-spread index 100 ob- 
tained with (a), the same plate temperature for both materials 
and (b) plate temperature for hardboard and various 
plate temperatures for fiberboard and (C) flame-spread index 
gypsum wallboard based maximum spread 18.4 min. 


i il 12 13 14 15 16 il 12 13 14 15 

Distance Burner from End Firebox, 
Fig. distance from burner end fire box on: 


(A) time for flames reach (B) flame-spread index 
fiberboard relative hardboard with flame-spread index 
100 obtained with (a) the same distance for both materials and 
(6) in. for hardboard and various distances for fiberboard 
(C) flame-spread index gypsum wallboard based 

maximum spread 18.4 in. 


Distance Specimen from Hot Plate 


The Forest Products Laboratory tunnel was arbitrarily con- 
structed that the hot plate was in. from the nearest ex- 
posed part the test specimen. learn the effect varying 
this distance, experiments were made with distances from 
specimen plate the range in. The data are 
given Fig. 10. The distance from specimen plate, within 
the range tested, had little effect the rate flame spread 
the fiberboard, but appreciably affected the rate the hard- 
board. 


Position Burner Firebox 


standard condition, the main burner set in. inside 
the firebox, with the top the pipe in. below the hot plate. 
Tests were made, however, with the burner set inside the fire- 
box distances varying from in. The results are 
given position the burner within this range 
had some effect the rate flame spread the hardboard 
but little the rate the fiberboard. 
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Fig. 12. 
reach in.; flame-spread index fiberboard relative 
hardboard with flame-spread index 100 obtained with (a) 
the same depth for both materials and (b) in. for hardboard 
and various depths for fiberboard flame-spread index 
gypsum wallboard based spread 18.4 min. 


Effect depth fire box exit end on: (A) time for flames 


Specimen Moisture Content, per cent 


Fig. specimen moisture content on: (A) time for 
flames reach in.; (B) flame-spread index fiberboard 
relative hardboard with flame-spread index 100 ob- 
tained with (a) the same moisture content for both materials and 
(b) per cent moisture content for hardboard and varying 
moisture contents for fiberboard (C) flame-spread index for 
gypsum wallboard based maximum spread 18.4 min. 


Depth Firebox Exit End 


control the flow combustion gases from the firebox 
through the holes the hot plate onto the specimen, the exit 
end the firebox partially blocked off. series prelimi- 
nary experiments indicated that depth in. for the exit 
was suitable. ascertain the effect minor variations from 
this chosen value, tests were made with firebox exits ranging 
from in. depth (Fig. Within this range, the 
depth the firebox exit had slight effect the hardboard 
flame-spread rate but appeared have less effect the fiber- 
board flame-spread rate. 


Slope Tunnel 


The slope the tunnel was arbitrarily fixed deg after 
considerable experimentation. Although not difficult 
maintain the slope deg was desirable learn the effect 
slight changes slope spread flame. The results ex- 
periments with the small tunnel slopes from 5.5 6.5 deg are 
given Fig. flame-spread rate was increased both 
the fiberboard and hardboard increase slope. 


Moisture Content Specimen 


Before testing the Forest Products Laboratory’s small 
tunnel, has been the practice condition specimens mois- 
ture equilibrium room per cent relative humidity 
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Tunnel Slope, deg Tunnel Slope, deg 


Fig. tunnel slope on: (A) time for flames reach 
in.; (B) flame-spread index fiberboard relative hardboard 
with flame-spread index 100 obtained with (a) the same 
slope for both materials and deg for hardboard and vary- 
ing slope for fiberboard (C) flame-spread index gypsum 
wallboard based maximum spread 18.4 min. 


of 22- ~ 
ao 
Eo 


Fig. red oak density flame spread. 
and Under these conditions the hardboard came 
equilibrium 3.5 per cent moisture content and the fiberboard 
5.2 per cent. Tests were made the wallboards other 
moisture contents, also, and the results are given Fig. 14. 
expected, the higher the moisture content, the lower the 
rate flame spread. The effect moisture was greater for the 
hardboard than for the fiberboard. 


Density Red-Oak Wood 


Air-dried red-oak lumber normally may vary density 
upon the rate flame-spread and the need for selecting red-oak 
flooring boards was divided into five density classes and each 
class was tested the small tunnel. The results, given Fig. 
15, show that the higher the density the red-oak wood the 
slower the rate which flame spreads over the surface, and 
that the change flame-spread rate with changes density 
was great enough make selection the wood within fairly 
narrow density limits important for comparison standard. 


Discussion 


The effects small variations operating conditions the 
flame-spread index fiberboard relative hardboard 
with assumed index 100, depends whether the hard- 
board was tested under the standard condition under the 
same condition the fiberboard. The magnitudes the effects 
are summarized Table IT. 

Gypsum wallboard appeared behave somewhat erratically 
the small tunnel because the paper face was the verge 
burning not burning under the furnace conditions. The 
flame-spread index values individual specimens gypsum 
wallboard relative the hardboard with assumed index 
100, lay within the range 31, but were too scattered 
show the effects the operating variables without more tests 
than were made these experiments. 
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Interior view showing location wall and 
ceiling test panels and igniting wood-crib. 


Fig. 16.—Room used for corner wall flame-spread tests. 


Comparison Flame Spread the Tunnel and Room 


characterize combustible materials surface flam- 
mability, laboratory method subject precise control 
needed, but the results must have practical significance. 
ascertain the practicality the tunnel-furnace method de- 
scribed this report, the materials tested the small tun- 
nel were applied coverings portions the walls and ceiling 
the experimental room shown Fig. and tested for their 
effect the growth fire the room. The floor dimensions 
the room were and the ceiling height was ft. 
There was ample port near the floor for fresh air, and there 
were two flue vents near the ceiling. The walls and ceiling 
were partially covered with the material tested shown 
Fig. 16. 

initiating fire was set the corner the room 
size, conditioned per cent moisture content, and weigh- 


TABLE SMALL VARIATIONS OPERAT- 
ING CONDITIONS THE FLAME-SPREAD INDEX TWO 
MATERIALS. 


| Variation in Condition to Change 
Flame-Spread Index Fiberboard 
A, Relative to Hardboard Ma, by 1 
Unit 
Range of 
Variation 


Condition 


Varied Fiberboard 


Tested Under 

Various Condi- 

tions, Under 
Standard 
Conditions 


Both Tested 
Under Same 
Conditions 


3200 to 3600 
Btu per min 


Heat firebox 500 Btu per min Btu per min 


Initial plate 

temperature. 130 deg 2.5 deg 
Distance from 

hot plate 

specimen 1346 to 2546 0.045 in. Over | in. 

in. 

Distance 

burner 

end 


Depth 
box exit end 
Tunnel slope. 


in. 
0.40 deg 


3% to 4 in, 
deg 


0.50 in. 
0.18 deg 


Moisture con- 
tent speci- 
men........ 1.33 per cent 0.83 per cent 
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ing 2245 
per cent alcohol. 
match and the crib sticks soon caught fire. 
the crib rose about min, and against asbestos 


Beneath the crib was pan containing 
The was lighted with 
The flames from 


fires were found reproducible and satisfactory incen- 
diary source. 

The following data were recorded: the time required ignite 
the wall after the aleohol was lighted, the time which the 
flame reached the ceiling, the time which the ceiling ignited, 
the time which the flames reached the flues, whether the flame 
ever reached the flues, and the maximum distance reached 
the wall ceiling. 

These wall-corner fires were realistic. The incendiary crib 
fire simulated furniture fire medium intensity. After 
combustible wallboard ignited, the fire hazard increased rap- 
idly. When the flames were the wall, the fire could ex- 


160 


| - Asbestos 


Ext. Plywood, Fire 
Retordont Treoted 


3- Gypsum Boord G 
4- Fiberboord F 
6- Red Oak 

7- Ext. Douglas-Fir Plywood 
8- Redwood 

9- Yellow Poplar 
10-Fiberboord 

Fiberboord A 

] Voriation Observed 


140} 


Corner Wall Test- Flame Spread index 


20 40 60 80 100 120 140 160 
Tunnel Test-Flame Spread index 


Fig. flame-spread indexes from the FPL 
tunnel furnace and corner-wall fire tests. 
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tinguished water applied from kitchen utensil. After the 
ceiling was ignited, the fire could extinguished with tank 
fire extinguisher garden hose, but probably not water 


hand-applied with dipper saucepan. the time the 
flames reached the flues, large part the wall-corner and 
ceiling panels were covered with flame, the radiation was almost 
too intense for human occupant the room, and despite the 
flues the upper reaches two walls, layer hot, choking 
gas and fumes had collected the upper part the room. 
The difficulty extinguishing the fire was related the height 
the flames, and the period from outbreak the fire until 
flames reached the flues would limit the time available detect 
the fire, muster fire-fighting facilities, and allow occupants 
escape. Thus, the stages these wall-corner room 
fires were, qualitative way, periods increasing fire haz- 
ard, and correlation tunnel flame-spread rates with wall- 
corner flame-spread rates may reasonably considered cor- 
relate with fire hazard due flame 

Flame-spread indices were calculated from the wall-corner 
observations much the same manner were the indices for 


the tunnel furnace, follows: case the flames reached the 
flue: 


index 
100 time for flame reach flue red-oak paneling 
time for flame reach flue test wallboard 


case the flames did not reach the flue: 


Flame-spread index 
100 maximum distance excess 5.5 reached flame 
test wallboard 5.23 min 


7.5 


(Continued from page 41) 


where 5.5 the maximum distance reached flames 
asbestos wallboard; 7.5 the distance from the 5.5 height 
the wall the flues; and 5.23 min the time from ignition 
the alcohol for flame travel the flue red-oak paneling. 

The index values for the wall-corner fires this 
way are plotted Fig. against the flame-spread indexes ob- 
tained the small tunnel furnace. 


satisfactory correlation 
indicated. 
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Fire hazard, interpreted hazard life, comprises more than 
flame spread and includes intensity and duration of radiation, concen- 
tration smoke, toxic gases, and choking fumes, temperature the 
air breathing level, and deficiency oxygen. 
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individual atoms having 
geometric arrangement with bonds 
definite strength between them. 

The manner which each type 
molecule will break down when 
bombarded electrons and the quan- 
tity each type fragment depends 
the strength these atomic bonds, 
that pattern breakage and the number 
fragments produced unmistak- 
able each specific chem- 
ical compound. The characteristic 
unique and accurate for each com- 
pound constitute one today’s 
most widely used methods analysis 
complex mixtures. 

When sample vapor state 
allowed into ionization 
chamber through minute opening, its 
molecules are met stream elec- 
trons from white-hot filament. The 
molecules immediately take electro- 
static charges, and some are split into 
two more charged pieces. Then 
both the charged molecules and their 
fragments are passed through slit 
form beam, which suddenly accel- 
erated high velocity. 
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The beam enters curved analyzer 
tube, which located strong mag- 
netic field. Each the swiftly moving 
particles making the beam deflected 
according its molecular weight and 
its speed. The original beam therefore 
becomes series beams, each contain- 
ing ions one specific mass and travel- 
ing one definite trajectory. 
only measure the intensity 
‘each individual beam obtain 
analysis the whole. 

slit the opposite end the analyzer 
tube through which only ions having the 
correct combination mass and velocity 
can pass. All other ions each instru- 
ment setting will either fall short over- 
shoot the slit and thus harmlessly 
grounded the tube walls. pass- 
ing through the slit strike collector, 
which converts their charge into electric 
current proportional the abundance 
the particles and hence the con- 
centration the constituent. Each 
type ion successively focused the 
slit varying the accelerating voltage. 
Amplifiers increase the resulting signals 
that they can recorded. The 
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permanent record obtained the rela- 
tive quantities called the chemical 
compound’s ‘‘mass 

Completeness the analysis 
characteristic 
operation that vital the face in- 
creasingly rigid product specifications. 
Every volatile material present 
substance mixture concentration 
detectable the instrument being used 
Such measuring and recording sub- 
stances even when they are unexpected 
makes the method great value both 
quantitative purity determinations and 
exploratory qualitative work. 

The mass spectrometer one the 
new tools science and industry which 
drastically cutting the 
tween the scientists’ concepts and pop- 
ular utilization. Every new discovery 
made with opens new areas for further 
exploration. 

Thus, both instrument for re- 
vealing new information the world 
around and tool for every day 
industrial production and control, the 
mass spectrometer major implement 
our scientific age. 
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New Committee Flexible Barrier Materials 
Expands Work Specific Applications Field 


FLEXIBLE 
rials are being used variety ap- 
plications ranging from packaging 


agricultural. The need for ASTM 
standards has led the organization 
new technical committee the So- 
ciety which met for the first time 
Hotel New York City. The com- 
mittee has been given the designation 
F-2 Flexible Barrier Materials and 
the second committee the family 
technical committees concerned with 
specific applications. 

Although three categories mate- 
rials come under the jurisdiction the 
committee—basic materials, combined 
composite barrier ap- 
plications—it recognized the primary 
emphasis will the fields compos- 
ite materials and barrier applications. 
Subcommittees will have jurisdiction 
over the development standards 
each the three catagories. The 
function the Subcommittee Basic 
Materials will mainly one liaison 
and coordination with other ASTM Com- 


Federal Government Standards 


Index Changes 


Tue General Services Administration the Federal 


mittees which have jurisdiction over 
particular materials. 

The scope approved the organiza- 
tion meeting, well subsequently 
the Board Directors and re- 
cent meeting the Steering Commit- 
tee, follows: 


The development definitions terms 
and nomenclature, methods test, and 
specifications for flexible barriers, includ- 
ing basic and composite materials and 
their application, and the promotion 
research this field. Standards covered 
other committees shall used when 
applicable. 

Typical flexible barrier materials are 
treated papers and films, 
and metallic foils, used alone various 
combinations. 


Bylaws for the committee have been 
prepared the Steering Subcommittee 
which functioning until the bylaws 
are approved. Meetings the Steer- 
ing Committee are planned the near 
future with the first full-fledged meet- 
ing the committee scheduled for 
May 28, 1958 the Hotel Statler 


Supply Service charged with the responsibility for establishing 


specifications used the Federal Government for procure- 
The GSA issues annual Index 


ment materials and supplies. 
Initiation 
supplements. 


Federal Specifications 


The items listed below appeared Supplement No. for the 


month February, 1958. 


Title Action Number Code 
Soap, Grit (Hand, Paste, New Fed. Std. 8320 
and Powder) No. 120 
Cable, Power, Electrical Am. 1 J-C-90a 6145 
(Flexible Cord and Fix- 
ture Wire) 
Cambric Rev. CCC-C-81a 8395 
Chambray Rev. CCC-C-231b 
Glass, Cleaner, Powder Am. 1 L-G-411 6850 
Lacquer, Multicolored Dis- New TT-L-45a & 8010 
persion Type (For Spray New TT-L-0045 
Application) (GSA-FSS) 
Liner Material, Grease- New PPP-L-00440 8135 
Proof (for Spirally (GSA-FSS) 
Wound Fiber Containers) 
Molding Plastic, Cellulose Am. 1 L-M-505 9330 
Acetate 
Molding Plastic, Poly. Am. 1 L-M-520 9330 
styrene 
Molding Plastic, Poly- Am. 1 L-M-525 9330 
styrene Modified ; 
Compounds, Mold- Am. L-P-349a 9330 
ing Cellulose Acetate 
Butyrate; and Molded 
or Extruded Parts 
May 1958 


New York City which time all sub- 
committees will meet organize. 

The elected officers are: chairman, 
Clifton Sutton, Foods Corp.; 
vice chairman, Swee, Polymer 
Chemicals Div., Grace Co.; 
and general secretary, Hill, Alu- 
minum Company America. 


Penn State Offers Short Summer 
Course Materials 


Mechanical Properties Materials 
Determination, Interpretation 
and Significance.—This course, in- 
tended keep design engineers and 
others engaged research mate- 
rials abreast new developments 
the field, will conducted from July 
11, 1958. 

Subjects covered include hard- 
metals, plastic behavior 
metals under simple and combined 
stresses, creep resistance 
fatigue strength metals, effects 
radiation metals, recent develop- 
ments testing machines and instru- 
mentation, and metals 
speed loading. will given 
engineers and scientists the field. 


ness 


DOD-Navy-Ships 
DOD-Navy-Ships 
DOD-Navy-Ships 
DOD-Navy-Ships 


Plastic Sheet, Modified Rev. L-P-510 9330 DOD-Navy-Ships 
Unplasticized Poly- New 
(viny! chloride) Rigid 
Soap, Grit (Hand, Paste, Am. 2 P-S-577 8 20 DOD-Army-Ord 
and Powder) 
PROMULGATIONS 
Type of Symbol! or 
Title Action Number 
Boxes, Wood, Wirebound PPP-B-58 
Projects, and Rods and Shapes; and Flat Products With Rev QQ-C-502b 
Finished Edges (Flat Wire, Strips and Bars) 
(superseding FS QQ-C-502a) 
Plastic Film, Flexible, Viny! Chloride (superseding New L-P-375a 
IFS L-P-00375 (GSA-FSS)) 
Sacks, Shipping, Paper (superseding IFS PPP-S Rev UU-S-48c 
OC48 (GSA-FSS) & FS UU-P-48b) 
— Textile Test Methods Am. 4 CCC-T-191b 
part-3 
Thread, Cotton (superseding IFS V-T-00276c(Army- Rev V-T-276b 
GMC) 
Assigned 
FSSC Preparing 
Class Activity INTERIM FEDERAL SPECIFICATIONS ISSUED 
51 GSA-FSS Type of Symbol! or 
Title Action Number 
us GSA-FSS Insulation, Thermal, Mineral Wooi, Block or Board Am. HH-1!-562(GSA-FSS) 
and Pipe Insulation (Molded iype) 
83 DOD-Army-QMC Lacquer, Multicolored Dispersion Type (for Spray New TT-L-0045(GSA-FSS) 
Paint, Acrylic Emulsion, Exterior 
GSA-FSS Paint, Poly(viny! acetate) Emulsion, Exterior New TT-P-0055 (Army-CE) 
Paint Styrene-Butadiene Emulsion, Exterior New TT-P-0099 (Army-CE) 
Wire, Steel, Carbon, (Round, Bare and Coated) Rev. QQ-W-0046 1d(GSA-FSS) 
GSA-FSS 
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CANCELLATIONS 
Symbol or 
Title Number Reason for Cancellation 
Burlap; Jute 0-C-746 Superseded by Fed. Spec. 0-1-490 
Corrosion Inhibitor Com- CCC-B-811 Superseded by Fed. Spec. CCC-C-467 
pound (for Ethylene 
Glycol! Antifreeze and/ 
or Water) 
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CARDS 


Commercial Testing, Research, and Services 


Chemical 


Physical 


Metallurgical 


Spectrographic 


MILLION VOLT X-RAY SERVICE 


also 


Low Voltage X-ray, Gamma-ray, 

Magneflux, Zyglo, Ultrasonics, Impact, 

Chemical, Metallography, Physical, 

Hardness, Stress Rupture Tests. 

Laboratory and Field Testing and 
Inspection. 


ARNOLD GREENE CO., 
122 Hampshire Street, Cambridge, Massachusetts 
University 4-8800 


SOUTHERN LABORATORIES, INC. 


Engineers—Chemists 


Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 


Mobile, Alabama New Orleans, La. 


TESTING 
LABORATORIES 
BOX 1241 WILMINGTON, DEL. 


Analysts Spectrography 
Research Physical Testing 
Development Salt Spray 


Investigations Radiography 


Container and Material Testing 


THE DON QUINN COMPANY 
224 West Kinzie Street 
Chicago 10, Ill. 


Independent tests, studies, surveys, 
and consultations 


Member: ASTM, FPRS 


INTERNATIONAL TESTING 
LABORATORIES, 
METALLURGISTS—CHEMISTS 
CHEMICAL ENGINEERS 
ANALYSIS 
CHEMICAL AND PHYSICAL TESTING 
METALS—ORES—PLASTICS—RUBBER—PAINTS 
PAPER—FUEL. 
METALLURGICAL INVESTIGATIONS 
ENVIRONMENTAL TESTING 


578-582 Market St., Newark New Jersey 


Spectrochemical 
Laboratory 


JARRELL-ASH COMPANY 


26 Farwell St., Newtonville 60, Mass. 
Tel: ‘Decatur 2- “21 30 


Radiographic 


Sampling 


CHEMICAL ENGINEERING 
CONSULTANTS 


Research, process and product development, plant 
design, nuclear and surface chemistry, analyses, 
bacteriology, toxicology, organic syntheses, 
market surveys. 


FOSTER SNELL, INC. 


Telephone: WAtkins 4-8800 


Member: American Council of Independent Laboratories 


LUCIUS PITKIN, INC. 
ESTABLISHED 1885 
Metallurgical Chemists Consultants 
Emission X-Ray Spectrographic 
Analysis—High-Temp. Tensile 
Stress Rupture Testing 


igh Temperature Alloys 
PITKIN BLDG. FULTON ST., 38, N.Y. 
Member: American Council of independent Labcratories 


John McBurney 


Consultant Masonry, Masonry 
Materials and Plaster 


Silver Spring, Md. 
JUNIPER 5-3504 


Box 901 


COMMERCIAL LABORATORY FACILITIES 
FOR NON-DESTRUCTIVE TEST X-Ray (250 KVP) 


© Gamma Ray © Magnafiux @ Brinell or Rock well Hardness 
FOR STATIC TEST © 1,000,000 Ibs. Universal Machine 
FOR DYNAMIC TEST e¢ 9,000 lb. Drop Hammer FOR 
FATIGUE TEST © 60,000 Ib. Life Test Machine FOR 
IMPACT TEST @ Izod or Charpy Specimens (room or sub- 
zero temperatures) FOR STRESS ANALYSIS ¢ 
Stresscoat © Strain Gauge Static & Dynamic Equipment 


THE SYMINGTON-GOULD COMPANY 


DIVISION OF SYMINGTON WAYNE CORPORATION 


DEPEW, NEW YORK PHONE REgent 6000 


RESEARCH TESTING DEVELOPMENT 

chemistry, metallurgy, textile 

technology, electronics, microbiology and 

psychometrics . . . from basic materials to 
finished products. 


UNITED STATES COMPANY, Inc. 
an, 

LOS ANGELES MEMPHIS NEW YORK 

PHILADELPHIA PROVIDENCE SAN ANGELO 


Soils Engineering Laboratory 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
Bogote, New Jersey 


SMITH-EMERY COMPANY 


Chemists Engineers 
Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 
Member: American Council of Independent Laboratories 


781 Washington Los Angeles 21, Calif. 


GRAHAM, SAVAGE ASSOCIATES, ine. 


Consulting—Engineering—Research 


Electroplating and Metal Processin 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 
475 York Rd. Jenkintown, Pa. 


1724 Clinton St., Kalamazoo, Mich 


LEDOUX COMPANY, INC. 


Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 


359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of independent Laboratories 


RESEARCH 
DEVELOPMENT 
QUALITY CONTROL 


PHONE 
DETROIT 26, 


DETROIT TESTING 
LABORATORY, INC. 


Member: American Council of Independent Laboratories 


ARIZONA TESTING LABORATORIES 


Chemists—Assayers—Engineers 
Chemical Spectrographic Analysis 
Physical Tests—Inspection 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 Madison, Phoenix, Arizona 


Member: American Council of 
Independent Laboratories 


“FIRST FASTENER RESEARCH” 


Static-Fatigue-Vibration 
Salt Spray-Elevated 


Temperature Testing 
Metallurgical Laboratory 
Research Consultation 


ALMAY RESEARCH TESTING CORP. 
3510 14th St., 8-3546, Los Angeles 23, Cal. 


ASTM BULLETIN 


| 
| 
| 
; | 
| » i} 
| 
D L A 554 BAGLEY 
| 
Jarrel 
| 
| 
q 


CARL BUSSOW 


Consulting Chemist and 
Paving Engineer 


Specialist 


Asphalt, Petroleum and 
Tar Products 


STILLWELL GLADDING, INC. 
Inspection-Sampling- ANALYSIS Chemi- 


cals, Drugs, Fats, Greases, Oils, Waxes, Fer- 
tilizers, Glycerine, DDT., B.H.C., Chlor- 
dane, etc., Pyrethrum, Rotenone Products, 
Soaps, Solvents, ASTM., 
NF., USP., Tobecco Est. 1868 


130 Cedar Street, New York 


ALITY 
Materials Techniques 


Visual Color Standards 
and Color Measurement 


CARDS 


Cable All Codes—Specify 
TANK STRAPPING 


INSPECTORS PETROLEUM 
Licensed by New York Produce Exchange 
265 Bayway, Elizabeth 


Dependable Inspection Service at All Points 
Bulk Cargo‘inspection Our Specialty 
Laboratories and Offices in important cities. 


Testing and 


DESERT SUNSHINE 
TESTS 


7740 Ramona Road 
Phoenix, Arizona 


TEST ANYTHING UNDER THE SUN 


Chicago Spectro Service Laboratory 


Spectrographic and Chemical 
QUANTOMETER METAL ANALYSES 
2454 38th St. Chicago 32, 


Member: American Council of Independent Laboratories 


Come 


=LABORATOR ES.inwe 


Inepection Ongqineers 


1907— 1957 


Europe 
KONING & BIENFAIT 
Testing Laboratories of Building Materials 
Consulting Engineers — Metallurgists —Chemists 


Inspection — Sampling — Testing — Analysis 
Research — Development — Control 


Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 


Gases, Solvents, Paints, Ores. 
104 


MUNSELL COLOR COMPANY, iNC. 


P.O. Box 6005 
10 E. Franklin Street, Baltimore 2, Maryland 


ELECTRICAL TESTING 
LABORATORIES, INC. 


East End Avenue, New York 21, N.Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories. 
Testing, Research, Inspection end Certification 


Omaha Testing Laboratories 


Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design 
all types building and paving materials. 


Investigation Foundation Soils 
511 South 20th St. Omaha 2, Nebraska 


WESTCHESTER TESTING COMPANY, INC. 
Tomasetti, PE., Director 


Consulting Engineers ¢ Chemists 


2317 CHOUTEAU AVE ST LOUIS 3 MO |W T C 
CHEMICAL. METALLURGICAL. Designs, Evaluations Supervision, Reports 


for 
Domestic and Overseas Operations 

34 Weyman Ave., New Rochelle, N. Y. 


PENNIMAN BROWNE, INC. 


CHEMICAL PHYSICAL TESTING-RESEARCH 


Soils Investigation—Field X-Ray 
Concrete Design & Control—Steel Inspection 


COAL SAMPLING AND 


Philadelphie—Baltimore—Hampton Rds. 
Member: American Council of Independent 
Laboratories 
341 St. Paul Pl., Baltimore 2, Md. 


TESTING AND INSPECTION OF MATERIALS 
X-RAY AND GAMMA RADIOGRAPHY 


TROWBRIDGE 
DIRECTOR 


c. CENTRAL 1-0929 


CENTRAL 1-7583 
| Council of Independent Laboratories 


TESTING RESEARCH 
CONSULTING 
ASIC MATERIALS PRODUCTS 
PLASTICS, ELASTOMERS, SILICONES 
COMPOUNDING, FORMULATION 
ANALYSIS, 
PROCESSING METHODS 


401 Lafayette St. Newtown, Pa. 


CHEMISTS, ENGINEERS INSPECTORS 
Coal—Coke—Petroleum Products 


Commercial Testing Engineering Co. 

Terre Haute, Ind. Norfolk, Va. 


Member : American Councilof Independent Laboratories 


Water Service Laboratories, Inc. 
Specialists 
in 
Water Treatment 


Established 1890 


The Haller Testing Laboratories, Inc. 
140 Cedar Street, New York 


Testing—Inspection—Consultation 
Concrete—Asphalt—Steel 
Soil Borings—Soils Laboratory 


New York 
Plainfield, 


Boston, Mass. 
New Haven, Conn. 


SOUTHWESTERN LABORATORIES 
since 1912 
Consulting, Analytical Chemists 

and Testing Engineers 

Inspection, Testing, Chemical, Foundation 

Soils, Environmental, and 
Radiographic Work 

Fort Worth, Dallas, Houston, Beaumont 
and Midland, Texas 


Member: American Council of Independent Laboratories 


CHEMISTS INSPECTORS ENGINEERS 
serving commerce and industry 
Facilities for inspection, testing, analysis 
and research all types. 
Write for brochure 
The BOWSER-MORNER Testing Laboratories, Inc. 
Box, 51, Dayton Ohio 


Member: American Council of Independent Laboratories 


Seelye Stevenson Value Knecht 


Consulting Engineers 


Richard Dougherty, Consultant 


Airports, Highways, Bridges, Water Supply, 
Senitation, Tunnels, Piers, Industrial Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 
Soil Studies. 

CIVIL — MECHANICAL — ELECTRICAL 


101 Park Avenue New York 17, 


235 WEST TWENTY-SEVENTH STREET 
OS S 
OS ANGELES 7, CALIFORNIA 
Main Office: 615 131 27, 
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Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM BULLETIN for 
details how your 
card may appear here. 


EXPOSURE TESTING 


rosion. Direct Underglass 
Exposures, Inland-Seashore- 
Tidal Sites, Chemical -Bio- 
logical-Physica! Testing, Re- 
search-Development 
APPLIED RESEARCH LABORATORIES Inc. 


CHEMISTS—ENGINEERS 
BOX 593 MIAMI SPRINGS, FLA. 


PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 
TESTS ANALYSIS RESEARCH 


EQUIPMENT APPLIANCES 

MATERIALS PRODUCTS 
Ingersoll Ave. & 23rd St. Des Moines, lows 
Member: American Council of Independent Laboratories 


SOIL TESTING SERVICES, INC. 


Soil Investigations 
Laboratory Testing 
Reports 
ecommendations 
Chicago: Milwaukee: Portland, Michigan: 
San Francisco: Kenilworth, New Jersey: Havana, Cube 


LABORATORIES, INC. 


Request Publication 
CHEMISTRY IN ACTION, 
on letterhead 

Chemists 4101 N. Figueroa St. 


Los Angeles 65, Cal. 
Bacteriologists CA 5-4143 
ls Engineers San Francisco, Honolulu 
Research — Consultation — Ana'yses -— Testing 


SHILSTONE TESTING LABORATORY 
Chemists Engineers 
Spectrographic Analyses* 

New Orleans, La. 


Inspection all leading centers 


*Houston, Tex. 


Member: American Council of Independent Laboratories 


CHARLES KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 
METALLOGRAPHERS—SPECTROGRAPHERS 

PHYSICAL TESTS 
431 Dearborn St. Chicago 
P.O. Box 2035 Buffalo 


Member : American Councilof independent Laboratories 


ABBOT HANKS, 
Established 1866 


Engineers—Chemists—Assayers—Samplers 
pectrographers; 


Inspection—Tests—Consultation—Research 


Member: American Council! of Independent Laboratories 
624 Sacramento Street, San Francisco 11, California 


WALTER FLOOD CO. 
Consulting Chemical Engineers 
TESTING AND INSPECTION 
MATERIALS 
CONCRETE CORING 
SOIL BORING 
6192 South Blackstone Ave. 


yde Park 3-1512 
CHICAGO, ILLINOIS 


Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM Bulletin for 
details how your 
card may appear here. 


PITTSBURGH TESTING 
LABORATORY 
Radiography—Soils Mechanics 
Main Office Pittsburgh, Pa. 


PORE SIZE DETERMINATIONS 


Complete pore spectra by mercury intrusion, 1000 
to 0.1 micron diameter. A\ll materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 
structural materials, electrodes, separators, etc. 


PRADO LABORATORIES 
Box 2607 Cleveland Ohio 


32 Laboratories in Principal Cities 
Write for explanatory literature. 


Associated Laboratories 
Professional Engineers—Chemists 
Lashbrook Owner-Director 
Soils Investigations—Coring 
Physical Testing—Chemical 
2920 Oak Kansas City, Mo. 


Member: American Council Independent Laboratories 


The Oldest Commercial Laboratory 
America 


BOOTH, GARRETT BLAIR 
Established 1836 


Analytical and Consulting Chemists 
amplers and Weighers 


228 South Ninth Street Philadelphia Pa. 


CYRUS WM. RICE COMPANY 
ESTABLISHED 
NOBLE AVENUE, PITTSBURGH PA. 
INDUSTRIAL WATER CONSULTANTS 


WARNER LABORATORIES 
Cresson, Pa. 
Coal 
the Heart Bituminous Production 
Also Clay—Lime—Limestone 
Mineral Fillers—Water 
Established 1923 Member: A.C.I.L. 


ROBERT HUNT COMPANY 


Inspection, Tests, Consultation, 
CHEMICAL, PHYSICAL, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 


Metallurgists-Chemists-Engineers 
Spectrographic Analysis 
Chemical and Physical Testing 
Investigations 
Boiler Water Conditioning 
Consultation Service 
9th Rising Sun Ave., Philadelphia 40, Pa. 


Member: American Council of Independent Laboratories 


810 S. Clinton St., CHICAGO 7, All Large Cities 


South Florida Test Service 


Testing @ Research @ Engineeer 
Consultants and specialists corrosion, 
weathering and sunlight testing. 


4201 7th Street Established 
Miami 44, Fla. 1931 


Oklahoma's Oldest 
Independent Testing 


Engineers Chemists 


OKLAHOMA 


TESTING LABORATORIES 
P.O. Box 3838 City 
Member American Council of Independent Laboratories 


Member: American Council of Independent Laboratories 
ELECTRON X-RAY LIGHT 
MICROSCOPY 
full CONSULTING service 


ERNEST 


P.O. BOX 444, SCHENECTADY 1, N.Y. 


Herron Testing Laboratories, Inc. 


Analysis Testing Inspection 


Chemical Physical 


Radiographic Metallurgica! 
Subsoil Evaluation Concrete Control 
1360 3rd Street, Cleveland 13, Ohio 
122 Clinton Street, Buffalo 


Member: American Council of Independent Laboratories 


JOSEPH WARD, INC. 
TESTING LABORATORY 


Identification and Strength Tests 
Soils, Field Supervision, Reports, 
Consultation. 

Avenue 

Caldweil, 

Tel. CAldwell 6-9191 


THE MOST EXPERIENCED 
FILM BADGE SERVICE 


ST. JOHN X-RAY LABORATORY 


Califon, New Jersey 
Established 1925 
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Heavy sections like rudder posts and 
propeller blades can gamma ray 
inspected with shorter 
and welded seams can radiographed 
more rapidly with available portable 
Kodak Industrial X-ray Film Type 


is used. 


exposure 
time with 
New Kodak 
Industrial 


X-ray Film 
TYPE 


heavier sections are radio- 
graphed where the output available 
X-ray gamma ray sources limited, 
Kodak’s new Industrial X-ray Film Type 
the film use. 

This film shows much 50% 
increase speed over the well-known 
Type Film. means more work can 
done—that exposures can cut 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester N.Y. 


FOR FURTHER INFORMATION CIRCLE 945 READER SERVICE CARD 
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third. And those who have tried Type 
tell that its higher contrast, off- 
setting slight increase graininess, 
provides improved radiographic sensitivity. 

learn how Kodak Industrial X-ray 
Film Type can extend the service 
your present radiographic equipment, 
get touch with your x-ray dealer 
Kodak ‘Technical Representative. 


“TRADE 


PERSONALS. 


News items concerning the activities our members 
will welcomed for inclusion this column. 


Several ASTM members were honored 
the Annual the American 
Welding Society St. Louis April. 
David Thomas, Jr., president 
Corp., Philadelphia, Pa., was 
elected vice-president AWS, also was 
presented with the Samuel Wylie Miller 
Memorial Medal for ‘‘meritorious achieve- 
ment which has contributed conspicuously 
the advancement the art welding 
and Leon Bibber, chief 
research engineer, welding, Applied Re- 
search Lab., United States Steel Corp., 
Monroeville, Pa., was made Honorary 
Member the American Welding Society, 
recognition his exceptional accom- 
plishments the development the 
welding art. Lynn Beedle, research 
associated professor and chairman, Struc- 
tural Metals Div., Fritz Laboratory, 
Lehigh University, Bethlehem, Pa., with 
George Driscoll, Jr., research instruc- 
tor, Department Civil Engineering 
Lehigh, received the Davis Silver 
Medal for their paper Plastic Be- 
(published the June, 1957 
issue The Welding Journal). 


Moses, vice-president, Hedges-Walsh- 
Weidner Div., Combustion Engineering, 
Inc., Chattanooga, Tenn., received 
Meritorious Certificate Award, recog- 
nition efforts and contributions the 
advancement welding. Edward 
Miller, inspection engineer, Oak Ridge 
National Laboratory, Union Carbide 
Nuclear Co., Oak Ridge, Tenn., was 
elected AWS Director-at-Large. 


number ASTM members were 
among thirty SAE technical committee 
members who recently received Certifi- 
cates Appreciation from the Society 
Automotive Engineers for outstanding 
contributions toward furthering the de- 
velopment technical information and 
specifications used aeronautical and 
automotive industries. These included 
Carlton Carrigan, metallurgist, Fair- 
Engine Div., Fairchild Engine and 
Airplane Corp., Deer Park, 
Henry Monsch, metallurgist, Alu- 
minum Co. America, Pittsburgh, Pa.; 
Paul Mozley, metallurgist, Lockheed 
Aircraft Corp., Burbank, Calif.; 
Rousch, chief materials engineer, Timken- 


Detroit Axle Div., Rockwell Spring and 
Axle Co., Detroit, Mich.; and 
Zimmerli, director engineering and re- 
search, Associated Spring Corp., Bristol, 
Conn. 


Peter Briggs, Middletown, Y., 
who will graduate mechanical engineer- 
ing from Rensselaer Polytechnic Institute 
June, one five young engineers 
selected Tau Beta Pi, national engineer- 
ing honor society, for graduate fellowship 
awards 1958-1959. will take ad- 
vanced work mechanical engineering 
Institute Technology. Mr. Briggs was 
recipient ASTM Student Member- 
ship Prize Award for 


Cover has retired assistant 
operation and chief 
motive power, Pennsylvania Railroad 
Co., Philadelphia, Pa. 


Rose Gilmore, Superior 
Steel Malleable Castings Co., Benton 
Harbor, Mich., took office 
Steel Founders’ Society America 
the Fifty-Sixth Annual Meeting the 
Society Chicago March. 


Allen Gray, formerly editor, 
Steel, Penton Publishing Co., now 
editor, Metal Progress, American Society 
for Metals. 


(Continued page 76) 


HOGGSON 


Die for Cutting “Dumbbell” 


Samples for Tension Tests 


“Dumbbell” dies are milled from steel blocks; 
edges are carefully ground and specially hardened 
cut vulcanized rubber. Entire die precision 
designed ASTM standards. Comes shown 
for machine operation with regulation handle 
for hand use. Hand-forged tensile dies cut reg- 
ular tear test samples also available from stock 


tap 
‘ below depth of 
covity 
‘ 
H Cavities to be 
° 0075 deep 
L 
i Rad 77777777" + 
four corners deep for prying mold 


TOOLS, MOLDS AND DIES 
for rubber testing ASTM standards 


D412(51T) 


Slab Molds 


For making tensile test samples, 
supply single end multicavity 


slab molds shown; plain 
chrome finish, with without 
handle and hinges. usually BENCH 


stock all necessary molds for mak- MARKER 


ing adhesion, abrasion, flexing, 
compression and rebound test 
samples. Special molds your 
order promptly. 


Shown here but suggestion 
the Hoggson designs available. 


and 


Please describe your need and Centers 
will send detailed information. 
HOGGSON PETTIS MANUFACTURING CO. 


133 BREWERY ST., NEW HAVEN CONN. 
Pac. Coast: Royal, Downey, Calif. 


FOR FURTHER INFORMATION CIRCLE 905 READER SERVICE CARD 


ASTM BULLETIN 


May 1958 


A 
_ 
é 
| 
4 
| 
q 
— 
> 
§ 
4 4 
‘ 


TRANSDUCER 


Dummy PLASTIC BONDED PLAasTic 


THE PHOTOSTRESS 
TRANSDUCER CAN 
SERVE 
SLIPRING-LESS 
TORQUEMETER 


PhotoStress converts strain into color. The Photo- 
Stress transducer converts color into electrical signals. 
Thus color patterns can recorded accurately 
oscillographs other recorders indicated 
meters with contact between the transducer and 
the part being measured. 

The transducer servo-operated, null balance 
system consisting two polarizing channels pointed 
the shaft. cylinder PhotoStress plastic 
bonded the shaft, without cutting the shaft 
without attaching slip rings. One channel looks 
the bonded plastic, the other channel looks un- 


TATNALL MEASURING SYSTEMS COMPANY 


SUBSIDIARY THE BUDD COMPANY PHOENIXVILLE, PENNSYLVANIA 
REPRESENTED CANADA NON-DESTRUCTIVE TESTING CORP., LTD. HOLLINGER RD. TORONTO 16, ONT. 
FOR FURTHER INFORMATION CIRCLE 906 READER SERVICE CARD 
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bonded dummy plastic. The system compares the 
signals from the bonded and unbonded plastic, can- 
celing out the effects temperature and external 
light, photocell sensitivity, and power supply stability. 
The readout directly digits, and millivolts, into 
any commercial potentiometer recorder. The accu- 
racy better than full scale, with long term 
stability 0.1% full scale and 1.5 microinch per inch 
strain accuracy. There speed limitation. 

The same system can used with pressure cells, 
load cells, extensometers, flow meters and stress 
analysis. 


a 
2, 
as 
a 
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Eugene Willis Greenfield, for several 
years with Kaiser Aluminum and Chem- 
ical Corp., Spokane, Wash., research 
supervisor for the department metallur- 
gical research, and previously for many 
years research engineer and supervisor, 
laboratory, Ana- 
conda Wire Cable Co., New York City, 
has been named director the Division 
Industrial Research, Washington State 
College Institute Industrial Research, 
Pullman. fills the vacancy left when 
the former division director, Raymond 
Albrook, died May 1957. Dr. 
Greenfield will head large staff en- 
gineers, research scientists, and technicians 
carrying research activities dealing 
with almost every facet industrial 
production the Pacific Northwest. 
Dr. Greenfield has 
ASTM Committees D-9 Electrical 
Insulating Materials, D-11 Rubber and 
Rubber-Like Material, and D-20 
Plastics. 


Vasudeo Gunaji, formerly engaged 
consulting civil engineer, now pro- 
fessor civil engineering, College 
Engineering, Poona, India. 


Maurice Hasler, president and di- 
rector research for Applied Research 
Laboratories, Glendale, Calif., 
sented with the fourth annual Beckman 
Award for outstanding contribution 
the field chemical instrumentation 


How sticky 
your 


How fast does 
your glue become 
self supporting? 


How fast can 
you run your 
packaging 
machine? 


The Thwing-Albert T-A-C 
Tester predicts the 


performance water and solvent 
based adhesives with paper, paper 
board, textiles, plastics, 


the 133rd national meeting the Amer- 
ican Chemical Society San Francisco 
April. was selected for the Award 
reading optical emission spectrometer 
which gives complete chemical analysis 
metal one minute. Dr. Hasler 
active ASTM Committee E-2 
Emission Spectroscopy. 


Harry Huester, Commander, USNR, 
recently the Naval Base, Phila- 
delphia, Pa., and formerly the Jackson- 
ville Naval Station, also for many years 
with the Aeronautical Standards Group 
Washington, C., has opened con- 
sulting and technical services offices 
St., Arlington, Va. Cmdr. 
Huster long-time active member 
the Society. 


Charles Ince has been elected 
the board trustees St. Joseph Lead 
Co., New York City. has been as- 
sociated with the company since 1929 
and vice-president since 1951. 


Sylvania-Corning Nuclear Corp., Bayside, 
Y., has position chief, 
materials section, Nuclear Fuel Research 
Dept., Metallurgical Labs., Olin-Mathie- 
son Chemical Corp., New Haven, Conn. 


Kilcawley, professor and head, 
Division Soil Mechanics and Sanitary 
Engineering, Renssalear Polytechnic In- 
stitute, Troy, Y., has announced the 


Write for further information. 


establishment new curriculum for 
Rensselaer Environmental Engineer- 
ing. The new curriculum places more 
emphasis than conventional programs 
this field mathematics and fundamental 
sciences, with wide range electives. 
Professor has been active for 
many ASTM, serving chair- 
man Committee D-18 Soils for 
Purposes since 1944. 


Lester Koenitzer, until recently ma- 
terials engineer, Concrete Paving Evalu- 
ation Section, Army Engineer 
District, Corps Engineers, Sacra- 
mento, Calif., has been transferred 
Dezful, Iran, materials engineer for 
the Army Engineer Gulf. 


Ray Moser, formerly with 
Frese Corp., Los Angeles, Calif., now 
sales manager, Daigger Co. Cali- 
fornia, Los Angeles. 


Newell has retired chief metal- 
lurgist and metallurgical consultant, The 
Co., Tubular Products 
Div., Beaver Falls, Pa. Mr. Newell has 
represented his company for the past 
Chromium, and 
Alloys. had served secre- 
tary the Committee from 1930 1950. 
Mr. Newell resides Beaver Falls, 
Pa. (Mt. Rt. 15, Clayton 


(Continued on page 79) 


Can you set production equipment 
with assurance that adhesive and paper 


will match? 


Does shipment 
match 
specifications? 


Will this paper 
make good label 
glass bottles? 


Answer these and 
many other questions 
with the Thwing-Albert 
T-A-C Tester. 


THWING-ALBERT INSTRUMENT COMPANY 


5339 Pulaski Avenue 
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ical Sam No. 1470 HANDIMET GRINDER, complete $98.00 


1469-SW HANDIMET GRINDING PAPER for 1470 Grinder, 
Grits 240, 320, 400, 600 per 

No. 1469-1-SW AB HANDIMET GRINDING PAPER assorted 10 each oe 

Now you may have wet grinding facilities for hand prepa- grits 240, 320, 400, 

ration your laboratory nominal cost. Convenience 

your fingertips, always clean and ready for use. Simply 

attach water and drain facilities. 


Individual elevated hard glass grinding surfaces are con- 
tinually flushed with streams water. This floats off the 
surface removal products, provides lubrication, and leaves 
sharp abrasive edges exposed all times. control valve 
permits complete selectivity the volume water. Ample 
drainage facilities with standard pipe fittings are provided 
the rear. The grinding platforms are pitched down- 
ward and away from the operator. 


The Handimet Grinding Paper coated with pressure 
sensitive adhesive backing and firmiy holds when merely 
pressed against the flat grinding surface. easily re- 
movable when sheet worn. 


2120 GREENWOOD ST., EVANSTON, 


FOR FURTHER INFORMATION CIRCLE 908 READER SERVICE CARD 


Opens New Fields and Control... 


thermogravimetric analysis 


investigation 
EVAPORATION, ABSORPTION, CORROSION, OXIDATION, 
DECOMPOSITION ...and other reactions which weight-vs-time 
weight-vs-temperature (or other factor) significant. 


> 


Ainsworth Type Recorder Ainsworth Type Analytical Balance 
The recorder operated balanced bridge, nearby magnetic fields materials, residual magne- 
the reproducibility the recording balance not tism the system. The recorder “standardized” con- 
affected variations line voltage, tube characteris- tinuously without batteries, and recalibration 
tics, temperature, air pressure, length run, nor required when tubes are replaced. 
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AINSWORTH 


RECORD-A-WEIGH 


Shows 


Instantaneous 
Weight and Rate 
Change 


This new laboratory instrument com- 
bines the range and accuracy the 
Ainsworth Analytical Balance with 
continuous record and automatic 
operation. 


Records weight changes for long 
short periods chart 11” wide 
representing 110 mg. Accuracy and 
readability are plus minus 1/10 
mg. Capacity 200 grams. 


Automatically adds subtracts 
weights required rescale re- 
corder pen. Range automatically 
controlled weights grams. This 
chart widths—and the record- 
ing linear all the way. 


Samples can placed the balance 
pan suspended controlled 
environment, above below the 
balance. 


Research 
and development 


new instruments like this, 


are made possible 
your purchase products 


“MADE U.S.A." 
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Theodore Pajak, formerly regional 
manager, Hexcel Products, Inc., Havre 
Grace, Md., now eastern regional 
manager, Inc., Bel Air, Md. 


Reinhart, head the plastics 
section, National Bureau Standards, 
was awarded honorary Doctor Sci- 
ence degree, April 17, Juniata College, 
Huntingdon, Pa., for outstanding contri- 
butions research and standards plas- 
tics and adhesives. Mr. Reinhart 
chairman Committee D-20 Plastics. 


Thomas Ronay, previously director 
Buffalo, Y., has accepted position 
supervisor, Laminated Products Sec., 
The Richardson Co., Melrose Park, 


Bruno Sachs has been elected to the 
board directors Tenney Engineering, 
Inc., Union, Dr. Sachs vice- 
president charge engineering and 
manufacturing for Tenney, one the 
largest producers environmental test 
equipment. 


Emil Schmid, until recently executive 
vice-president, has been appointed presi- 
dent Sika Chemical Corp., Passaic, 
has been with Sika since 1934. 


Robert Shenk, formerly chief en- 
gineer, Wiedemann Machine Co., Phila- 
delphia, Pa., now vice-president, Zurn 
Industries, Inc., Erie, Pa. 


John Smyth, chief control engineer, 
Exide Industrial Div., Storage 
Battery Co., Philadelphia, Pa., has been 
named assistant director engineering. 
Mr. Smyth serves ASTM Committee 
D-11 Rubber and Rubber-Like Ma- 
terials and its subcommittee 
with hard rubber. 


concerned 


Adam Steever has resigned his po- 
sition with Columbia Tool Steel Co., 


Fred Stross, research supervisor 
Shell Development Co.’s Emeryville 
(Calif.) Research Center, has accepted 
chairmanship newly formed group 
the National Research Council. 
will head subcommittee the Analytical 
Chemistry Committee the Council’s 
Division Chemistry and Chemical 
Technology. The new group known 
officially the Defi- 
nitions and Units and Modes Publica- 
ing under Dr. Stross the new sub- 
committee are Drs. Ralph Clark 
Gulf Oil Co., Pittsburgh, Pa., and 
George Matsuyama Union Oil Co., 
Brea, Calif. Dr. Stross and Messrs. 
Clark and Matsuyama all are very active 
number the research divisions 


ASTM Committee D-2 Petroleum 
Products and Lubricants. 
Rolla Taylor has been appointed 


assistant sales manager Scott Testers 
Inc., Providence, Mr. Taylor has 
participated the work number 
ASTM technical committees for many 
years. 
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Lawrence Thompson has retired 
from the Naval Engineering Experi- 
ment Station, Annapolis, 
Thompson had represented the Experi- 


ment Station for 
Committee A-5 Corrosion and 
Steel. 


Wagner has retired vice-presi- 
dent the Missouri Portland Cement 
Co., St. Louis. Mr. Wagner represented 
the company’s Sustaining membership 
for many years, also served several 
the technical committees. 


Arthur Warner, formerly with Federal 
Telecommunication Labs., Div. In- 
ternational Telephone Telegraph Corp., 
Nutley, J., has joined DeBell 
Richardson, Inc., consulting engineers 
the plastics field Hazardville, Conn., 
insulating and semiconductor con- 
sultant the electrical and electronics 
industries. Mr. Warner has been active 
for many years the work ASTM 
former this main group. 


president, The Alloy 
Cast Steel Co., Marion, Ohio, has been 
elected director the Steel Founders’ 
Society America. 


West, technical director, Alumi- 
num Development Assn., London, Eng- 
land, has been making extensive tour 
Canada and the United States, visiting 
the principal aluminum producers and 
fabricators, his itinerary covering Oakland, 
Louisville, Pittsburgh, Chicago, Rich- 
mond, Washington, New York, Toronto, 
Montreal, and Kingston 
West has been the technical director 
ADA since its formation 1945. 


Edward Wichers, veteran vears’ 
Standards, C., has been 
named associaté director for chemistry 
the Bureau. Dr. Wichers succeeds 
Dr. Wallace Brode, recently granted 
leave absence become 
adviser the Secretary State. 


science 


ASTM honorary member and former 
director, Louis Winkler, metallurgical 
engineer with Bethlehem 
Bethlehem, Pa., was “saluted’’ The 
Tron Age its March 27, 1958, issue. 
The timely article noted that what the 
aircraft and missile metallurgists are 
going through now, Mr. has ex- 
perienced many times the past 
developing railroad steel, wire, 
pipe, and other steel products. Com- 
menting the limit accomplishment 
any branch science itself, Mr. 
Winkler emphasized the need for coopera- 
tion between the various branches 
science and engineering. For many vears 
Mr. Winkler has contributed the ac- 
tivities ASTM Committee 
Steel; currently serves 
man the subcommittee concerned with 
steel rails and accessories. 


(Continued 98) 
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NEW MEMBERS. 


The following 158 members were elected from 
March April 16, 1958, making the total 


membership 9341 


Welcome ASTM 


are arranged alphabetically—Company members first then individuals—Your ASTM 
Year Book shows the areas covered the respective Districts 


CHICAGO DISTRICT 


Dielectric Materials Co., Bartlett, 
engineer, 5315 Ravenswood Ave., 
Chicago 40, 

Baden, Thomas A., engineering dept., 
Donaldson Co., Inc., 666 Pelham Blvd., 
St. Paul 14, Minn. 

Bowen, Quentin C., chief analytical chemist, 
Sundstrand Aviation Div. Sundstrand 
Machine Tool Co., 2421 Eleventh St., 
Rockford, Ill. For mail: Birch Ave., 

Clark, James G., partner, Clark, Daily 
Dietz, Consulting Engineers, 211 
Race, Urbana, 

Cosgrove, Michael F., engineer, Common- 
wealth Edison Co., Technical Center, 1319 
First Ave., Maywood, 

Decker, Richard H., building commissioner, 
South Brockway, Village Hall, Palatine, 


Gottschalk, Gordon W., technical director, 
Thiem Products, Inc., 9800 W. Rogers 
St., Milwaukee 19, Wis. 

Haverkos James assistant sales manager, 
Soiltest, Inc.,4711 North Ave., Chicago 
39, Ill. 


Hock, Walter L., chemical engineer, Na- 


tional Dairy Products Corp., 923 Waukegan 
Glenview, 

Masterson, Frederick A., president, Ameri- 
can Crossarm and Conduit Co., 7726 
Sheridan Rd., Chicago 26, 

Musser, Charles W., chief engineer, Koontz- 
Wagner Electric Co., Inc., 343 Lincolnway 
West, South Bend Ind. 

Oetzel, George, vice-president, engineer- 
ing research, Warner Electric Brake and 
Clutch Co., Beloit, Wis. 

Swanson, R. H., chief engineer, Manitowoc 
Equipment Works, 621 Quay Mani- 
towoc, Wis. 

Tongren, C., Watervliet Paper Co., 
Watervliet, Mich. 

Whitby, Kenneth T., assistant professor, 
Mechanical Engineering Dept., Univer- 
sity Minnesota, Minneapolis 14, Minn. 


CLEVELAND DISTRICT 
Doane, Philip E., partner, Sauter, Ritchie 
& Doane, 1830 Portage Trail, Cuyahoga 
Falls, Ohio. 
James, Elmer, quality control engineering, 
testing and specifications, American Greet- 
ings Corp., 1300 W. Seventy-eighth 


THE STANDARD HARONESS TESTING ACCURACY 


Complete Library 
Helpful Information 


matter what hardness testing 
requirements you have, there’s 
WILSON instrument the job for 
you. WILSON’s library hardness 
testing information has data 
applications—the principles the 
accessories—conversion tables 
the full line WILSON instruments. 


for complete details specific machines. Just 
check the bulletins particular interest you. 


DH-325—wiILson “ROCKWELL” Hardness 
Testers, for most hardness testing require- 
ments. 
DH-326—"'ROcKWELL” Superficial Hard- 
J ness Testers, for extremely shallow inden- 
tations. 


C7) TT-58—Twintester, which combines functions of ''RocKWELL” and Superficial Testers. 


NAME COMPANY 
ADDRESS 
CITY STATE 


DH-327—Special Testers, for 


unusual applications, including Automatic 
and Semi-Automatic models. 
DH-328—rTvuKON Tester, for precision MICRO 
and MACRO testing. 


— 230-C Park Avenue, New York 17, N.Y. 
CIRCLE 910 READER SERVICE CARD 
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St., Cleveland Ohio. 


DETROIT DISTRICT 


Ibbs, John W., assistant superintendent 
power production, Mistersky Power Sta- 
tion, Lighting Commission, 5425 
Jefferson, Detroit Mich. 

Tippman, Melvin, chemist, Checker Motors 
Corp., Kalamazoo, Mich. mail: 
Cambridge Dr., Kalamazoo, Mich. 

Weinheimer, staff engineer, engineer- 
ing lab. and research dept., The Detroit 
Edison Co., 2000 Second Ave., Detroit 


26, Mich. 


NEW ENGLAND DISTRICT 

Aldon Spinning Mills Corp., The, Alfred 
W. Cavedon, treasurer, Talcottville, Conn. 

Crop Protection Inc., Robert 
Norton, director, Durham, N. H. 

Davidian, Arthur, director of lab.. Wam- 
sutta Mills, Wamsutta St., New Bedford, 

ass. 

Fellows, Douglas M., administrative direc- 
tor, The Ward School of Electronics, 
University Hartford, Niles 
Hartford 5, Conn. 

Flowers, Leonard C., materials and process 
engineer, Westinghouse Electric 
653 Page Blvd., Springfield 2, Mass. 

Katz, Maurice H., vice-president, Atlantic 
Aluminum and Metal Distributors, Inc., 
Box 640, East Springfield, Mass. 

Oliver, Robert B., manager, New England 
Materials Laboratory, Box 128, Medford, 

ASS. 

Stanley, John R., Jr., metallurgical tech- 
nician, Leach & Garner Co., Pearl St., 
Attleboro, Mass. [A] 

Stritter, Edward E., chief chemist, Chase 
and Sons, Ine., Spruce North 
Quincy, Mass. 

Yorgiadis, Alexander, product manager and 
chief engineer, Dynamics Baldwin- 
Lima-Hamilton Corp., Electronics and 
Instrumentation Div., Waltham 54, Mass. 


NEW YORK DISTRICT 

American Machine and Foundry Co., 

standards administrator, 
200 Henry St., Stamford, Conn. Sit 

Trubek Laboratories, Inc., The, Leonard 
Wirston, chemist, State Highway 
17, East Ruthertord, N. J. 

Baker, William Waverly, assistant materials 
test engineer, Sperry Gyroscope Co., 
Materials Lab., 177th St., Jamaica 

Balestier, Elliot, Jr., assistant president, 
and manager, division of special service, 
Visking Co., Division Union Carbide 
Corp., 6733 W. Sixty-fifth St., Chicago 
38, mail: 210 Main St., Hacken- 
sack, N. J. 

Bissell, T. A., executive secretary, Society 
of Plastic Engineers, Inc., 34 Ek. Putnam 
Ave., Greenwich, Conn. 

Bogot, Alexander, assistant chief engineer, 
Combustion Engineering, Inc., 200 Mad- 
ison Ave., New York 16, N. Y. 

Bogumil, Robert W., member of technical 
staff, Bell Telephone Laboratories, Moun- 
tain Ave., Murray Hill, For mail 
146 Canoe Brooks Parkway, Summit 

Bower, William M., chief process engineer, 
Photocircuits Corp., 31 Sea Cliff Ave., 
Glen Cove, [A] 

Cavanaugh, John C., 
Imperial Chemical Industries (New York), 
488 Madison Ave., New York 22, 


Cohen, Bertram, chemist, Dolge and 
Co., Indian Hill Rd., Westport, Conn. 
Dominiquez, George, products dept., Geigy 
Dyestuff Div., Geigy Chemical Corp., 
Ardsley, N. Y. For mail: 3605 Kings- 

bridge Ave., Bronx 63, [A] 

Guterman, Jack, partner general 
manager, American Valve Manufacturing 
Co., Coxsackie, 

Kimble, Richard E., president, Kimtex 
Service Laboratories, Florida 
Paterson, 

Lieber, Sidney, president, Unit Process As- 
semblies, Inc., Fourth New York 
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ermafused 


Some the Sequoia Redwood trees now grow- 
ing California were seedlings before the 
Christ. lasted pretty well. 

But the pigment that Taylor puts 
into their new etched-stem, mercury-filled 
laboratory thermometers will last long the 
instrument itself. You see, Pig- 
ment fused directly into the glass the 
thermometer, not applied afte 
Pigment will withstand any solu- 
tion you test—even organic solvents. The only 
acids that can harm the markings are ones that 
attack the glass 

PERMAFUSED Pigment frees testing from the 
danger contamination dissolved pigments. 
Pigment should cut your testing 
costs because you are instantly sure testing 
temperatures, and don’t spoil tests misread- 


lor MEAN ACCUR ACY FIRST 


COLUMBUS BORN 


CHARLEMAGNE 


BIRTH CHRIST 


pigment forever! 


ing the thermometer. Every Taylor etched- 
stem ASTM, Plain, Armored 
annealed for minimum breakage. 

The permanent accuracy the Taylor lab- 
oratory thermometer you choose made cer- 
tain skilled workmanship and expert aging 
pointing. Taylor thermometers are avail- 
able with all scales recognized the Bureau 
Standards. Special designs are made order 
for specific scientific, research and production 
purposes. 

Pigment means “Legibility That 
For further information what this 
can mean your laboratory. call your Taylor 
supplier write for Catalog Taylor In- 
strument Companies, and 
Toronto. Ontario. 
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Matsunaga, Hideo, assistant manager, en- 
gineering dept., Maruzen Oil Company 
of U.S.A., Inc., 60 E. Fifty-sixth St., 
New York, 

Munisteri, C., assistant vice-president, 
sales, Weksler Instruments Corp., Free- 
Dr., Massapequa Park, I., 

Palm, E., chief engineer, 
Smelting and Refining Co., Raritan Cop- 
per Works, Perth Amboy, 

Patience, Daniel A., works metallurgist, 
Worthington Corp., 401 Worthington 
Ave., Harrison, N. J. 

Schlegel, Walter A., chief metallurgist, 
Carpenter Steel of New England, Inc., 
837 Seaview Ave., Bridgeport Conn. 

Smith, Charles T., manager, Danbury 
Metal Finishing Co., Thorpe St., Dan- 
bury, Conn. 

Spitz, David, sales manager, Century Ce- 
ment Co., Sunrise Highway, Free- 
port, 

Steele, Arthur B., 
service, Union Carbide Chemicals 
Forty-second St., New York 17, 

Sutton, R., nuclear energy, 
The Interns ational Nickel Co., Ine., 67 
Wall St., New York 

Wagner, Melvin, manager, packaging ma- 
terials div., Acme Backing Corp., Canal 
and Ludlow Sts., Stamford, Conn. 


NORTHERN CALIFORNIA DISTRICT 


Overseas Merchandise Inspection Co., Ltd., 
Motose, chief inspector, California 
St., San Francisco, Calif. 

Allen, William Stephen, partner, Anshen 
Allen, Architects, 461 Bush St., San Fran- 
cisco 8, Calif. 

Bloch, Manfred G., research engineer, The 
Dow Chemical Co., Box 351, Pittsburgh, 
Calif. 

Creegan, Patrick J., principal, Creegan 
D’ Angelo, Civil Engineers, Box 248, Sara- 
toga, Calif. 


Eukel, Warren W., chief operations and 
electronics, Applied Corp., 
2404 Main St., Walnut Creek, Calif. 

Russe, Charles F., district manager, Pitts- 
burgh Testing Laboratory, 651 Howard 
St., San Francisco Calif. 

Sabouni, Bahidj B., director research, 
Soule Steel Co., 1750 Army St., San Fran- 
19, 


OHIO VALLEY DISTRICT 
Baldwin Piano Co., The, Breunig, 


engineering and research dept., 1801 
Gilbert Ave., Cincinnati Ohio. 

Hall, Maynard E., associate professor 
engineering, West Virginia Institute of 
Technology, Engineering Bldg., Mont- 
gomery, W. Va. 

Koenig, Rodney assistant engineer, 
Ohio State Highway Testing Lab., 155 
W. Woodruff Ave., Columbus, Ohio. 
For mail: 1232 Delno Ave., Columbus 24, 
Ohio. 

Radar, Don S., chief chemist, The Ohio 
Silica Co., Richmondale, Ohio. For mail: 
Second St., Chillicothe, Ohio 

Vogt, Robert Schwartz, junior partner, 
Vogt, Ivers, Seaman and _ Associates, 
Sixth St., Cincinnati Ohio. [A] 


PHILADELPHIA DISTRICT 


Cassola, Charles A., head, plastics branch, 
Aeronautical Materials Lab., Naval Air 
Material Center, Bldg. 76, Fifth 
Philadelphia 12, Pa. For mail: 1108 
Merrick Ave., Collingswood 

Celikiz, Gultekin, research chemist, Phila- 
delphia Textile Inst., Schoolhouse Lane 
and Henry Ave., Philadelphia 44, Pa. 
For mail: 5838 Twelfth St., Philadel- 
phia 41, Pa. 

Oberholtzer, C., plastics engineer, Philco 
Corp., Appliance Div., and Tioga 
Sts., Philadelphia 34, 


Shoemaker, L., vice-president, Warner 
Co., St., Philadelphia Pa. 
Stellabotte, L., research engineer, Nav: 
Air Material Center, Philadelphia Naval 
Base, Philadelphia 12, Pa. For mail: 

384 Westfield Dr., Broomall, Pa. 

Tudor, Carl F., president, Jaegle Paint and 
Varnish Co., 1607 Twentieth 
Philadelphia 45, Pa. 

Bartlett, Howard W., manager, paper chem- 
icals, Pennsylvania Industrial Chemical 
Corp., 120 State St., Clairton, Pa. 

Bond, William E., manager, Metallurgical 
Dept., Pittsburgh Testing Laboratory, 
1330 Locust St., Pittsburgh 19, Pa. 

Bradley, William J., Sales Dept., Pittsburgh 
Plate Glass Co., Gateway One, Pittsburgh 
22, Pa. For mail: Longue Vue Dr., 
Pittsburgh 28, Pa. 

Brunot, John B., Jr., hot mill superintendent, 
Pittsburgh Tube Co., 1817 Pennsylvania 
Ave., Monaca, Pa. 

Church, Herbert C., director, Process and 
Product Development, New York and 
Pennsylvania Co., Inc., Lock Haven, Pa. 

Lucas, Christian G., manager, Quality Con- 
trol Dept., Sharon Steel Corp., Sharon, 

Lundberg, Herman F., partner, The Chester 
Engineers, 601 Suismon St., Pittsburgh 12, 
Pa. 

Remley, Gilbert A., purchasing research 
specialist, Westinghouse Electric Corp., 
3 Gateway Center, Pittsburgh 30, Pa. 

Walters, William E., manager, Chemical 
Dept., Pittsburgh Testing Laboratory, 
1330 Locust St., Pittsburgh 19, Pa 


ST. LOUIS DISTRICT 


Pritchard and Co., Arthur Martin, 
executive vice-president, 4625 Roanoke 
Pkwy., Kansas City, Mo. 

Littmann, Ellis C., president, Nixdorff- 
Krein Manufacturing Co., 916 Howard St., 
St. Louis, Mo. 


(Continued page 


OZONE TEST CHAMBERS 


OREC 0300 series ozone test chambers are entirely 
automatically controlled with panel instrumenta- 
tion directly indicating pphm/volume the ozone 
concentration which the test chamber operat- 
ing. OREC 0300 series provide ozone concentra- 
tions required all ASTM Specifications, well 
all known Producer, Consumer, and Military 


Specifications. 


OZONE TESTING SERVICE 


Accelerated ozone test chamber testing and Out- 
door ozone testing the stable desert climate 
Phoenix, Arizona are provided economical rates. 
Tests are conducted according ASTM customer 


specifications. 


OTHER OZONE EQUIPMENT 


ad 


Static and dynamic stretching apparatus for ozone 
testing, Laboratory Ozone Generators, Ozone Meas- 
urement Instrumentation, and Custom Ozone Ap- 


For illustrated brochure, write to: 


Ozone Research and Equipment Corporation 


3861 Indian School Road 


Phoenix, Arizona 
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Designed and Manufactured 


Style: Vertical strip chart recorder, designed for labora- 
tory bench operation. Assembly three individual, sep- 
arable, and self contained units; viz., control panel assem- 
bly, amplifier and power supply chassis, and chart and pen 
drive chassis unit. 

Automatic null balancing potentiometric system with 
standard cell standardization panel control, conven- 
tional chopper-amplifier method with special Sargent high 
gain amplifier and high stability Sargent bridge power sup- 
ply using combined alternate dry cells and mercury cells. 
Use the latter obviates need for standardization over very 
long periods. 


Ranges: Multiple full scale ranges selected panel range 
switch follows: 1.25, 2.5, 12.5, 25, 50, 125, 250, 500, 
1250, 2500. All ranges are made direct reading full scale 
deflection millivolts, milliamperes, microamperes 
use associated units selector switch. All scales pro- 
vide true potentiometric measurement. additional series 
the same eleven ranges terms volts provided 
additional selector switch position, this series using divider 
input with impedance one megohm. 

True potentiometric measurements are thus provided 
maximum 2.5 volts, higher voltages only being 
measured through divider. 
Accuracy: 0.1% microvolts, whichever greater. 
Chart: Width, 250 mm; length, 120 feet. Ruling rational 
with all ranges decimal basis. Indexed for reference. 
Graduated steel scale provides for any necessary correc- 
tion calibration. Two-position writing plate, 15° 
40° from vertical. 
Chart Drive: Forward drive recording, reverse drive re- 


LABORATORY 
RECORDER 


( Patents Pending) 


automatic, self-balancing potentiometric recorder 
which measures voltages current ond graphically records 
these variables function time. 


ranges. 


MULTI-SPEED—9 standard chart speeds with 
provision for optional 1-5 range 
5-1 range reduction. 


VOLTAGE CURRENT RECORDING—for 

measurement voltage current any 
other variable which can translated 
voltage current signals. 


FLEXIBILITY APPLICATION 
DESIGNED FOR BENCH CPERATION 


cording, magnetic brake eliminating coasting when stopped 
and free clutch position with separate provision for rapid 
non-synchronous drive. 

inches per minute, selected interchange two gears 
end chassis. 

Free clutch neutral drive the rate approxi- 
mately feet per minute either direction for rapid 
scanning recorded information, chart reroll, chart 
positioning. 

Recording either automatic take-up roll with 
free end chart and tear off. 

Synchronous switching outlet for automatic synchro- 
nization external devices with recording. 

Pen Speed: 1.8 seconds full scale. Other speeds can 
provided special order with change motors. 
Bridge: Special Sargent specification, ganged Helipot with 
resolution several times common commercial practice. 
Provision for coupled transmitting potentiometer for out- 
put integrating circuits, etc. 

Damping: Dynamics with single panel knob 
adjustment amplifier gain. 

Dimensions: Width, inches; depth, inches; height, 
inches; weighi, about pounds. 

RECORDER Potentiometric, Sargent. Com- 
plete with two S-72165 chart rolls; two each S-72175 
pens; red, blue and green; input cable assembly; syn- 
chronous switch cable plastic dust cover; spare 
ring for take-up mechanism; spare pen drive cable as- 
sembly; and fuses. For operation from 115 volt, A.C. 
single phase, cycle circuits..............$1725.00 


SARGENT 


LABORATORY INSTRUMENTS APPARATUS SUPPLIES CHEMICALS 


SARGENT COMPANY, 4647 FOSTER AVE., CHICAGO 30, ILLINOIS 

MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT MICHIGAN 

SOUTHWESTERN DIVISION 5915 PEELER STREET, DALLAS 35, TEXAS 

SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM ALA, 
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McAlister, Craig L., chemical engineer, 
Bussmann Manufacturing Div. McGraw 
Edison Co., 2536 University St., 
St. Louis 14, Mo. For mail: 8951 Mid- 
land, St. Louis 14, Mo. 


SOUTHEAST DISTRICT 


General Shale Products Corp., Robert 
Hockaday, manager of research, Kings- 
port, Tenn. 

Brooks, Everett B., president, Ebcap Supply 
Co., Box 1258, Atlanta 1, Ga. 

Cook, John, chemist, Sec Manufacturing 
Co., Twenty-sixth St., Miami 
37, 

Dedwylder, Rozier, partner, Pound, Flowers 
& Dedwylder, Architects, 416 Twelfth 
St., Columbus, Ga. 


Dobbins, Porter K., civil engineer, Childers- 
burg Development Corp., Box 206, 
Childersburg, Ala. 

Ewerling, Lee, assistant manager, Southern 
Builders Supply Co., 314 Forty-second 
Ave., N., Nashville Tenn. 

Ewing, O., president, X-Ray Engineers, 
Box 6235, Nashville 12, Tenn. 
Gray, Ashton, Concrete Dept., Duracrete, 
Leesburg, Fla., For mail: Box 781, 

Leesburg, Fla. 

Tidd, Wilmont D., plant chemist, Scripto, 
Inc., 423 Houston St., N. E., Atlanta 2, 
Ga. 


SOUTHERN CALIFORNIA DISTRICT 


Aerophysics Development Corp., Allan 
Norem, chief, Structural Section, Box 
689, Santa Barbara, Calif. 


Take advantage the 
NEW 
ASTM 

COLOR SCALE 


for petroleum products 
with the 


FISHER 
ASTM 


COLORIMETER 
designed for ASTM method D-1500 


Adoption the new ASTM Color 
Scale has been the greatest advance 
years the measurement 
colors. Now laboratories can compare 
their products with the first scientifi 
cally selected color standards. 


The Fisher ASTM Colorimeter em- 
ploys the ASTM color standards 
exceptionally convenient instrument 
with adjustable illumination, turret 
mounting, other modern features. With 
the ASTM Colorimeter, color measure- 
ments are reproducible from operator 
operator, laboratory laboratory. 


The Fisher/Tag Saybolt Chromo- 
meter supplements the ASTM Colori- 
meter the official instrument for 
products lighter than 0.5 the new 
ASTM scale. 


NEW BOOKLET AVAILABLE 


Send for this detailed account the 
Fisher ASTM Colorimeter and other 
instruments for measuring the colors 
of petroleum products. 

Building 

Pittsburgh 19, Pa. B-79 


FISHER 
SCIENTIFIC 


IN THE U.S.A. Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 
Charleston, W.Va. New York Washington Toronto 


America's Largest Monufacturer-Distributor of 
laboratory Appliances & Reagent Chemicals 


FISHER 
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Cummings, Willard W., chemist, United 
States Chemical Milling Corp., 1700 
Rosecrans Ave., Manhattan Beach, Calif. 

Matchett, John C., manager, Fabrication and 
Services Dept., Aeronautical and Instru- 
ment Div., Robertshaw-Fulton Controls 
Co., 401 Manchester Blvd., Anaheim, 
Calif. 

Maurer, Paul B., partner, Davidson 
and Associates, 3142 Wilshire 
Los Angeles 5, Calif. 

Pagones, John, director: control, Don 
Baxter, Inc., 1015 Grandview, Glendale 
Calif. 

Silvers, Jerry J., engineering sales manager, 
Globe Lighting Products, Inc., 2121 8. 
Main St., Los Angeles 45, Calif. 

Thayer, Frank, superintendent, Ready-Mix 
Concrete, Arrow Rock Co., 11670 Wicks 
St., Sun Valley, Calif. For mail: 5022 
Kinsella Ave., Covina, Calif. 


SOUTHWEST DISTRICT 


Kennedy, Verne C., Jr., executive director, 
University Oklahoma, Faculty Ex- 
change, Norman, Okla. 

Prado, A., office manager, Pittsburgh 
Testing Laboratory, 2128 Hodges 
Lake Charles, La. For mail: Box 1433, 
Lake Charles, La. 

Schwab, Robert R., vice-president, Schwab 
Machine Shop, Inc., 690 Franklin 
Beaumont, Tex. For mail: Box 4222, 
Beaumont, Tex. 

Wascom, Al, manager, Alexandria Branch, 
Pittsburgh Testing Laboratory, Box 4454, 
Alexandria, La. 

Wright, associate professor tex- 
tile research, Texas Univer- 
sity, Denton, Tex. For mail: Box 3382, 
University Hill Station, Denton, Tex. 


WASHINGTON, C., DISTRICT 


Magruder, Robert S., technical director, 
Continental Can Co., Hopewell, Va. 

Maryland Port Authority, Walter Boyer, 
director of engineering, 1040 Mathieson 
Bldg., Baltimore Md. 

Parker, Harry S., Engineering Ceramics 
Section, National Bureau Standards, 
Connecticut Ave. and Van Ness, Washing- 
ton 25, D. C. 

Redwine, Doris J., Mrs., testing supervisor, 
Collins Aikman Corp., Albemarle, 
N. C. 

Tosner, William F., physicist consultant, 
Building Technical Div., National Bureau 
Standards, Washington 25, 


WESTERN NEW YORK-ONTARIO 
DISTRICT 


Aykroyd, C., chief engineer, Disher 
Steel, Division Dominion Structural 
Steel, Ltd., Rd., Rexdale O., 
Ont., Canada. 

Crampton, W. F., acting director of purchas- 
ing and stores div., City of Toronto, Rm. 
18, City Hall, Toronto, Ont., Canada. 

Holland, N., chief engineer, Raymond 
Contrete Pile Co., Ltd., 1900 Yonge St., 
Toronto Ont., Canada. 

Houghton, M., research manager, 
Conap Co., 619 Union St., Olean, 

Lavery, G., production engineer, Produc- 
tion and Design Dept., Precast Haydite, 
Ltd., Hollinger Rd., Toronto 16, Ont., 
Canada. [A] 

MacInnis, Cameron, research engineer, 
Hydro-Electric Power 
Ontario, 620 University Ave., Toronto 
Ont., Canada. 

McAllister, Thornton W., inspector, General 
Construction, 206 Metoxet St., Ridgeway, 
Pa. 

Metil, Ignatius, chief chemist, Nukem 
Products Corp., 111 Colgate Ave., Buffalo 
2. N. ¥. 

Wade, G. S., technical manager, Nashua 
(Canada), Ltd., Box 299, Peterborough, 
Ont., Canada. 


OUTSIDE ESTABLISHED DISTRICTS 
Arnold, Vernon E., Sandia Corp., Sandia 


Base, Albuquerque, Mex. For mail: 
1812 Ross E., Albuquerque, Mex 
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weigh faster, are easier operate 
erator technique. The NEW Christian 


the chemist has wanted. Fast accura 


the heart 


keep pace with increased laboratory work loads 
balance manufacturers have developed balances that 


single pan, semi-automatic balance provides everything 


and require op- 
Becker Model 


weighings are 


Place sample pon, close door, select “rough 
weighing” beam rotating knob 


Weight control knobs are then rotated. 


Weight indicator lights indicate weights 
have added removed. 


Final 1000 mgs., any part thereof are re- 


corded on new, large, easy to read reticle 
and vernier, after fine weighing beam put 
use. This ten division optical read- 

completely “balance The large num- 
ber the top plus the vertical line show that 
the weight between .455 and .456 gram. 
following the line down, makes solid 
rectangle thus giving reading 
This plus the weight recorded 
counter gives total weight sample. 


ANYONE CAN OPERATE THIS BALANCE 


also includes many other features: 


External zero adjustment—temperature 
compensation 


dimension 


e Exclusive two-beam construction— one for 
rough weighing—one for fine 


Weighing and pilot lights indicate beam 
use 


Stainless steel Class weights 


Knobs for weights and beams are con- 
venient table height 


Weight counter and reticle and vernier are 
eye level. 


Capacity 200 grams. Sensitivity mg. Readability .05 mg. Catalog Price $1,185.00 


page bulletin available request) 


HARSHAW 


SCIENTIFIC 


Division The Harshaw Chemical Company Cleveland Ohio 


Sales Branches and Warehouses: Cincinnati 13, Cleveland Detroit 28, Mich. 


Houston 11, Tex. Los Angeles 22, Calif. Philadelphia 48, Pa. 


Sales Offices: Baton Rouge, La. Oakland 11, Calif. Buffalo 
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Ballard, Douglas W., division supervisor, 
Product Evaluation and Standards Div., 
Sandia Corp., Sandia Base, Albuquerque, 
Mex. For mail: 2339 Inez Dr., 

Bild, Charles F., manager, Materials Stand- 
ards Dept., Sandia Corp., Sandia Base, 
Albuquerque, Mex. For mail: 2618 
Haines Ave., E., Albuquerque, Mex. 

Chandler, S., Jr., drafting supervisor, 
Engineering Dept., Colorado Interstate 
Gas Co., Box 1087, Colorado Springs, Colo. 

Fenton, J. Gordon, engineer, Central Pre- 
Mix Concrete Co., 805 Division St., 
Spokane 11, Wash. 

Kilpatrick, William H., consulting engi- 
neer, 853 E. Ohio Ave., Denver 9, Colo. 
For mail: Box 8399, University Park 
Station, Denver 10, Colo. 

Moll, Robert E., materials engineer, Ma- 
terials Lab., Org. 1625, Sandia Corp., 
Sandia Base, Albuquerque, Mex. 
For mail: 1927 Vermont St., 
Albuquerque, Mex. 

Montgomery, Howard E., section super- 
visor, Sandia Corp., Sandia Base, Albu- 
querque, Mex., For mail: 614 Ridge 
E., Albuquerque, Mex. 

Smith, Charles Roland, consulting engineer, 
Arizona Public Service Co., Box 2591, 
Phoenix, Ariz. For mail: Colter 
St., Phoenix, Ariz. 


OTHER THAN POSSESSIONS 


British Columbia Power Commission, 
chief engineer, Box 500, Vic- 
toria, C., Canada. 

Canadian General Electric Co., Ltd., Robert 
Greene, material and process engineer, 
5781 Notre Dame St., E., Montreal 5, 
Q., Canada. 

Dunlop South Africa Ltd., Greenfield, 
technical manager, Box 925, Durban, 
South Africa. 


General Motors Argentina, A., Raul 
Capuano, chief product engineer, Rio 
Limay 1725, Buenos Aires, Argentina. 

Holmes Foundry, Ltd., Koehler, general 
manager, Insulation Div., 200 Exmouth 
St., Sarnia, Ont., Canada. 

Villiers Australia Pty., Steen, 
joint managing director, Box 237, Bal- 
laarat, Victoria, Australia. 

Western Alloys and Metals, Ltd., Cox, 
managing director, Second Ave., 
Vancouver 10, C., Canada. 

Anderson, James S., chief metallurgist, 
General Ltd., Box 1714, 
Fishermen’s Bend, Melbourne, Victoria, 
Australia. 

Bentley, R., general manager, Solus-Schall, 
Ltd., 15/18 Clipstone St., London, 
England. 

Cartagena, Universidad de, Facultad 
Ingenieria, Cartagena, Columbia. 

Chehade, Salvador, assistant superintendent, 
Yarur, Casilla 129-D, Santiago, 
Chile. 

Cisotti, F., manager, Laboratori Ing. Pavone, 
Via Zuretti, Milan, Italy. 

Dopereiro, Francisco Trincado, chemical 
science doctor, Rey Francisco Madrid, 
Spain. 

Fabris, Temistocle, manager, Societa 
A.C.N.A., Cesano Maderno, Milan, Italy. 

Gaudreau, Marcel, chief engineer, Terry 
Machinery Co., Ltd., 6045 Cote Liesse, 
St. Laurent, Q., Canada. 

Goll, Gerardo Vincke, Lopez Puigcerver, 34, 
Palamos, Gerona, Spain. 

Granger, Vincent Louis, chairman and man- 
aging director, Rhodesian Testing Labora- 
tories (Pvt.), Ltd., Box 2259, Salisbury, 
Southern Rhodesia. 

Greday, Tony, research metallurgical engi- 
neer, Centre National Recherches Metal- 
lurgiques, Abbaye Val-Benoit, Liege, 
Belgium. For mail: 21, rue Maghin, 
Liege, Belgium. 


Lapping 


Loading with metallic sealing rings. Production lapping sealing rings. 


Lexington Avenue 


GIVE YOU: 


7 


YNTRON COMPAN 


Iwanson, Walter F., civil engineer, Depart- 
ment Transport, Federal Bldg., Edmon- 
ton, Alta., Canada. For mail: 10963 
Seventy-second Ave., Edmonton, Alta., 
Canada. 

L’Hermite, Robert, director laboratories, 
Centre Experimental Recherches 
Batiment des Travaux 
rue Brancion, Paris XV, France. 

Madore, G. W., manager of engineering, 
Foresteel Products, Ltd., 2405 Ville Marie 
St., Montreal, Q., 

Moguel Galindo, Jose Joaquin, textile en- 
gineer, Celanese Mexicana, A., Plasa 
Santos Degollado, No. 10-7°, Piso, 
Mexico. For mail: Guerrero 49, 
San Jeronimo 20, F., Mexico. 

Mortensen, James E., asphalt engineer, 
Esso Standard Oil, S. A., Apartado 
4087, Havana, Cuba. 

Palmer, Stephen Edmund, Edmonton branch 
manager. The Warnock Hersey Co., 
Ltd., 128 Elmslee St., Montreal 32, 
P.Q., Canada. 10231 Seventy- 
first St., Edmonton, Alta., ‘anada. 

Pascoe, Reginald A., chief engineer, Frigi- 
daire Div., General Ltd., 
Box 163, Princes Highway, Dandenong, 
Victoria, Australia. 

Porter, Stuart Stanley, technical assistant, 
Marston Sons and Co., Anstey, Leicester- 
shire, England. For mail: 28 Leicester 

Groby, Leicestershire, England. 

Rommelt, 
9, Mannheim-Neuostheim, Germany. 

Suez Canal Authority (Zurich Office), 
Ahmad Zaki, director, Seefeldstrasse, 
45, Zurich Switzerland. 

Wang, C., president, China Superintend- 
ence Co., Ltd., 67, First Section, Chung- 
king South Rd., Taipei, Taiwan, China. 
For mail: 10, Lane 311, Antung St., 
Taipei, Taiwan, China. 

White, Leonard Faulkner, general manager, 
Metal Manufactures, Ltd., Port Kembla, 
New South Wales, Australia. 


denotes Associate Member. 
denotes Sustaining Member. 


Machines 


Metaliographic finishes 


Precision flatness 


production quantities 


for easier lapping and polishing 
parts and samples with more 
uniform 


SYNTRON Lapping Machines provide simple, easy mechanical 


way lap and polish samples and parts. 


Produce lap flat surfaces and metallographic finishes with 


absolute uniformity production quantities. 


Simplicity design with obstructions makes loading and 
unloading easy. Highspeed controlled vibration provide more 


effective lapping with low 


Lap parts and samples easy production quantities with 
SYNTRON Lapping Machines. 


TS258 


City, 
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New from Emil Greiner! The High Tem- 
perature Saybolt Viscosimeter ideal for 
determine the determining the viscosity asphaits, road 


oil and fuel oils test temperatures from 
asphalts, road oil and 

fuel oils test The bath constructed the form 

temperatures from 100°F. 475 solid aluminum block equipped with 


high temperature sheath chromolox ring 
type and circular band type heaters. The 
aluminum block adequately insulated 
with rockwool the attractively fin- 
ished outer jacket. The top the alumi- 
num block fitted with transite asbestos 
cover. The aluminum block drilled 
accommodate two standard Saybolt vis- 
cosity tubes. All wires leading from the 
heaters run through upright supports 
the lower control box which houses two 
three-heat switches, powerstat (variable 
heat control) and pilot light. The thermo- 
regulator the sensitive bi-metal type 
operating heavy duty relay the inter- 
mittent heat circuit. Sensitivity control 
bath temperature 450°F. 1°F. 


PRICE LIST 


Viscosimeter, High Temperature, complete de- 
scribed above but without viscosity tubes or acces- 


619780 Tube, bronze body with stainless steel 
orifice, either Universal or Furcl, specify which type 


619800 Viscosimeter Tube, stainless steel body, stainless 
steel orifice, either Universal or Furol, specify which 


G19801 Displacement Ring, stainless stee!, for use in over- 
flow gallery of viscosity tube when running viscosity 
each 12.50 


A.S.T.M. flask, pyrex brand glass, capacity 


FEDERAL SPECIFICATION | 
VVL 791E. METHOD 304.6 ‘ 619935 Viscosity strainer, 100 mesh.................... each 2.00 


— 619940 Atlantic type strainer with 50 mesh screen 


High Temperature Saybolt 


Other high temperature thermometers can 
furnished addition, the standard Saybolt 
viscosity thermometer. Write for information. 
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VARIABLE SPEED 
LABORATORY SHAKER 
MECHANICAL 


Speed Control 


MODEL NO. 75-683 Eberbach 
Variable Speed Shaker $250.00 


The Eberbach mechanical speed control now gives 
you reproducible, continuous, constant speed shak- 
ing regardless fluctuations line voltage and 
load variations. special belt-driven variable- 
pitch pulley system which operated manually 
hand wheel and locking nut gives platform oscilla- 
tions from 240 per minute, each thrust. 
Constant speed, 1725 r.p.m. split phase induction 
motor operates continuously full speed and 
maximum torque. Also available with flask carriers. 


Write for bulletin No. 100-F 


CORPORATION 
P.O. Box 63 Ann Arbor, Michigar 


CIRCLE 918 READER SERVICE CARD 


NEW 
NON DESTRUCTIVE 
COATING-THICKNESS 
TESTER 


Unit Process pioneers non-destructive testing and specialists 
electronics for metal finishing, offer their latest DERMITRON D-2 with these features: 
@ Measures piated coatings on steel, brass, copper, zinc die-cast, aluminum. 
bronze and’ other metals; also, nicke! on steel. @ Measures anodize and 
hard-coat on aluminum and magnesium; also, paint, porcelain, organic coat- 
ings on non-ferrous metals. @ Measures metal coatings on plastics, ceramics 
and other non-metallic materials. @ Available with FOUR measuring probes 
for extra-wide thickness ranges from thin to thick deposits. @ Only ve 
circle area required for measurement. @ You get fast, accurate, direct 
readings, plus versatility and portability. @ Sorts metals and alloys 


Write for latest brochure and questionnaire to help solve your thickness testing problems. 
PROCESS ASSEMBLIES, INC. 
East Fourth Street New York 


CIRCLE 920 READER SERVICE CARD 


Strength Test 
for Sheet Materials 


PAPER- A.S.T.M. D774 and D981 (Par. 19) 

PAPER BOARD 

FABRICS- Woven—Fed. Spec. 
5122 
Knitted—A.S.T.M. D231 and D751 
D1117 
Rubber Coated—A.S.T.M. D751 
Doped—Fed. Spec. TT-P-141b 
Meth. 629.1 

LEATHER- Grain Cracking—Fed. Spec. 
Meth. 2211 


PLASTICS 
METAL FOILS 


you have test problem involving sheet 
materials? Why not investigate the possibilities 
offered this versatile tester. Write today 
for information. 


Divis 


CIRCLE 919 READER SERVICE CARD 


335 East Chew Avenue 


Standardize Easy-to-Read Flat Bore 


BAK 


Reg. U. S. Pat. Office 


ENGRAVED STEM THERMOMETERS 
For all Laboratory and Industrial Purposes 


ASICO instruments are accurate 
and dependable, guaranteed meet 
all ASTM and specifications. 


Combining the greater contrast 
the BAK and wide flat 
mercury column ASICO thermom- 
eters decrease the possibility 
reading errors. 


Also Available 
MIDGET INDUSTRIAL THERMOMETERS 


SENIOR MIDGET INDUSTRIAL THERMOMETERS 
(Separable Socket) 


HYDROMETERS 
MERCURY GLASS THERMOSTATS 


Reg. U. S. Pat. Off. 


Write for Catalog 25-A 


ACCURACY SCIENTIFIC INSTRUMENT CO. 
Philadelphia 20, Pa. 


CIRCLE 921 READER SERVICE CARD 
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DEATHS... 


William Waite Broughton, plant man- 
ager, Stella Products Corp., Livingston, 
J.; formerly with Newton-New 
Haven Co., also New Jersey Zine Co. 
Feb. 17, 1958). Personal member since 
1955, also previously from 1948 1954. 
Served through the years Committee 
B-6 Die-Cast Metals and Alloys and 
several subcommittees. 


Warren Brown, director research, 
Western Waterproofing Co., 
Mich. Member since 1943. 


Horatio Seymour Mattimore, engineer- 
ing consultant, Colonial 
for many years (1919-1943) engineer 
materials for the Pennsylvania Depart- 
ment Highways, and previously asso- 
with the New York State Highway 
Department. More recently 
served consultant floating concrete 
drydock construction for the Navy, 
and design and construction engineers 
for the New Jersey Turnpike and New 
Jersey Garden State Highway. also 
had been staff consultant with 
Warden Associates, Swathmore, Pa. 
loval member ASTM since 1914, Mr. 
Mattimore, has been active number 
the technical committees, particularly 
C-1 Cement, C-9 and Con- 
Aggregates, and D-4 Road and 
Paving Materials. (Each these main 
groups had elected him honorary mem- 
ber, recognition valued contribu- 
tions.) served term chairman 
Committeee D-4. Mr. Mattimore also 
served the ASTM Board Directors, 
1928-1930. was honored the So- 
ciety 1952 ASTM Award 
Merit for distinguished service. Mr. 
Mattimore’s other 
the Highway Research Board, American 
Association State Highway Officials 
Committee Materials), 
Association Highway Officials the 
North Atlantic States, 
Civil Engineers, and National 
Society Professional Engineers (past- 
president, Harrisburg Chapter). 


Frank Olmstead, chief, Soils and 
Foundations Branch, Division Physical 
Research, Bureau Public Roads, Wash- 
ington, C., died his office Gravelly 
Point April 1958. Only years 
age and the high point career 
leading soils engineer, his passing will 
deeply felt his profession and his 
friends. Mr. Olmstead had been asso- 
ciated with the Bureau since 1943. One 
his outstanding technical accomplish- 
ments was the development coopera- 
tive arrangement between the Bureau and 
the Soil Conservation Service the De- 
partment Agriculture, through which 
great quantity existing knowledge 
the agricultural properties the soils 
the United States was made available for 
the use highway engineers. also 
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THE KROMO-TOG 


MODEL K-3 
for gas and vapor chromatography 


SEPARATE COLUMN 
TEMPERATURE CONTROL 


ACCESSIBLE COLUMNS 
FOR RAPID CHANGE 


HIGH SENSITIVITY 
DETECTOR CELL 


FRACTIONS AND 
EASILY COLLECTED 


THE BURRELL KROMO-TOG 


Model K-3 

Basic chromatographic unit, 

less recorder power source for cell. 
Operates 115 volts, cycles. 


Burrell Cat. No. 340-31 eeeeeeee $795. 
Pittsburgh, Pa. 


The Kromo-Tog, Model K-3, 
compact, low-cost, 
chromatographic instrument 
for the speedy routine 
analyses most gases and 
liquids any boiling point 
370° C., and over. 


Accessories may added 

the basic “build-up” 

unit. Panel-door and sides 
open for free access all 
components. Extremely easy 
install and use, this 

model may bench 


panel-mounted anywhere. 


COMPACT SIZE 
Only 24” 16” 13” 


BUILD-UP DESIGN 


Accessories can added. 


Ask for Bulletin 831 


BURRELL CORPORATION 
Scientific Instruments @nd Laboratory Supplies 


2223 FIFTH PITTSBURGH 19, PA. 
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NEWS NOTES 


Laboratory Supplies and Testing Equipment 


Note—This information based literature and statements from apparatus manufacturers and laboratory supply houses. 
The Society not responsible for statements advanced this publication. 


CATALOGS LITERATURE 


Quantovac—Pamphlet describes 
first large vacuum spectrometer which 
extends the spectrum range into the far 
ultraviolet. 


Applied Research Labs. 2379 


Infrared 
red spectrophotometers for routine labo- 
ratory qualitative and quantitative anal- 
yses are described and illustrated 
new infrared brochure, Bulletin 

Scientific Instruments Div. 

2380 


Gas 
formation the applications, features, 
principle operation, and specifications 
the Beckman Thermal Conductivity 
Gas Analyzer, Model 7C. 

Instruments Div. 2381 


Absorption cells and 
other sample handling accessories for the 


Beckman DU, DK-1, and DK-2 spec- 
trophotometers are described 
trated new cell catalog, Bulletin 729. 
2382 


High Pressure Compression Systems 
Brochure describes new models 
engineered central compression systems 
for supplying air gases 3500 12,000 
psi for testing uses. 

High Pressure Pneumatics Div., 

Corporation 2383 


B-240-A, 
tometer, now offered models and with 
choiee 4-power supply arrangements. 

Coleman Instruments, Inc. 2384 


Photofluorometer— gives 
up-to-date description the elec- 
photofluorometer, 
which used for the accurate measure- 
ment metal complexes and other com- 
pounds measurable fluorescence. 


Coleman Instruments, Inc. 2385 


Atlas-Ometers 


Give quick accurate answers the de- 
teriorating effect sunlight, weathering, 
washing and wearing materials. few 
minutes, hours, days Atlas-Ometers 
equals years normal use deterioration. 

Indispensable for speed testing 
product development and quality control 
production. Exact standardized test 
programs can repeated frequently 


required. 


Used extensively these industries: 


Clothing makers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Automotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 
Soaps and detergents 


and many others 


Complete each machine request 


Atlas Electric Devices Company 


4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 


Weather-Ometer ® Fade-Ometer ® 


Paint, varnish, dry colors 


Launder-Ometer ® 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Random Tumble 


Pilling Tester Accelerotor ® 


CIRCLE 923 READER SERVICE CARD 
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Force new illustrated six 
page folder, Bulletin describing its 
complete line mechanical force gages 
has been issued. 

Dillon Co., Inc. 2386 

Separatory funnel 
flyer gives prices three funnel types, 
all featuring leakproof, freezeproof Lab- 
Crest that use grease. 

Fischer Porter Co. 2387 


Colorimeter— Bulletin eight- 
page folder, describes new colorimeters 
designed for use for ASTM Method 
1500. 

Fisher Scientific Co. 


VHF-UHF 
catalog describes complete 
grated line high-frequency measuring 
equipment. 

General 2389 


2388 


Optical 
used any production inspection 
equipment requiring accurate, reproduc- 
ible linear settings—are the subject 
six-page folder. 

Laboratory book- 
let lists laboratory supplies. 

Harshaw Chemical Co. 2391 


Highway Test new 
page catalog, Catalog #10, apparatus for 
testing soils, cement, concrete, asphalt, 
aggregates and general laboratory ap- 
paratus, including balances, ovens, and 
general laboratory items announced. 

C. A. Hogentogler & Co. 2392 


Friction Tester—The new A-6 friction 
and wear tester described 
trated bulletin. The tester 
instrument used for the simulation 
most types combinations wear, heat 
and atmospheric conditions that are 
encountered solid lubricants. 

Hohman Plating Co. 2393 

No. describes clamps 
for use with strain gages. 

Hunter Spring Co. 2394 


Particle Size—M-S-A particle size an- 
the title Bulletin No. 
recently issued. The 4-page bulletin 
presents new low-cost, general purpose 
instrument for 0.1 40-micron particles. 

Mine Safety Co. 2395 


Indicating Thermometers—Catalog 
C60-2 describes the complete line 
rectangular case, filled 
mometers. These indicators, recorders, 
transmitters, and electric pneumatic 
control instruments are covered detail 
the new 56-page catalog. 

Minneapolis-Honeywell Regulator Co. 
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TECHNE 


(Patented) 


CONSTANT 
CONTROLLER 


paper strength 
with the 


frag-tester 


ee¢ 


heating unit, stirrer and 

circulating pump one unit 

self-contained unit incorporating all components 
required for maintaining open water baths tempera- 
tures approximately 90°C, and for circulating water 
external apparatus rate quarts per minute 

The unique indicating thermoregulator system, with 
pneumatically actuated switch for control heater, has 
the sensitivity electrical contact methods but with 
greater dependability and longer life. Can preset 

any desired temperature approx. 90°C. Maintains 
temperature constant within +0.05°C 4-gallon cylin- 
drical glass vessel, inches, without insulation. 

dynamic, rupture tester for paper and 
hich Control housing, 634 inches wide inches 
packaging materials are deep inches high, contains stirring motor, thermo- 
energetic strain. revolutionary new regulator with temperature indicator dial graduated from 

widely influences the true The helical, bimetallic sensing element, stirrer, 
aspirator tube and 1000-watt tubular immersion heater 
usefulness paper. are integrally attached beneath the housing. Heater 


wound coil which encircles the six-blade propeller 
stirrer and tip aspirator tube. 


Stirring motor, 1/20 h.p., fan cooled, induction 
type, with self-lubricating bearings, suitable for con- 
tinuous use. Immersed parts, with exception bimetallic 
helix, are nickel plated. Housing finished with glossy, 
green hammered effect. 

Overall dimensions inches wide inches 


deep inches high. Tubulation for connection 
pump external apparatus outside diameter. 


Accomplished series impacts 
rather than one destroying action, this test, 
when given sample, comes closer 
duplicating the stress and strain the 
handling wrapping and 

bag papers than any other tester. 


Learn all about writing for 
complete technical data the Frag Tester; 
another addition the well-known line 

TMI instruments. 


9935. Constant Temperature Bath Controller, Techne “Tempunit™ 
(Patented), as above described, complete with 4-ft., 3-wire connecting cord 
with 2-prong, parallel blade attachment plug cap, ond directions for use. 
Power consumption 1040 watts. For use on 115 volts, 50 or 60 cycles, a.c. 
. 9935-A. Ditto, complete with both consisting of cylindrical jar of Pyrex brand 
glass, 16 inches diameter X 12 inches high, capacity 8% gallons.... 178.59 


ARTHUR THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. PHILADELPHIA PA. 


TESTING MACHINES INC. 


Manufacturers and Distributors for over years. 


CIRCLE 924 READER SERVICE CARD CIRCLE 925 READER SERVICE CARD 
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ELLISCO Seamless 


ideally suited for use lab- 
oratories for storing, ship- 


ping handling materials. mate- 


rials 


The cans are light weight, 
unbreakable one-piece 
construction and are avail- 
able wide variety 
types and sizes—plain 


FLAT STYLE No. 12 
— Plain Tin with 
San-|-Safe Edge 


The Valentine refractometers provide highly ac- 


curate means for determining refractive index with identifying LabelStik 
Plain White Labels, 


liquids and solids. type suit any need. covers. 
High. 

Most standard sizes are carried stock; tops only bottoms only are 
also available. Many special sizes made order. 


order, request additional information and Bulletin 116 write, 
wire call: 


GEORGE ELLIS SONS, INC. 
American St., Philadelphia 40, Pa. 3-3405 


Write for free and information 


Refractometers, Temperature Baths, 
Sodium Mercury Light Source 


CIRCLE 926 READER SERVICE CARD 


CIRCLE 928 READER SERVICE CARD 


Sodium 
KLETT MADE Sodiun 


Colorimeters 
Visual 
Photo-Electric 


Special Types For Testing 


s 
vbdates 


Colors Petroleum Products sul 


prospuite, 


Glass Color Standards 


Sodium calci 


Fluorimeter phates, Sodium 
pate suifates, Sodi 
sulfates, 


Nephelometer 


nit 


DELTA CHEMICAL Inc. 
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KLETT MANUFACTURING COMPANY 


Manufacturers Scientific Instruments 


179 East 87th Street New York 28, 


SEAMLESS 
a ’ 
Sodium Sodium aluminum 
Sodium aluminum fluoride, Sodium aluminum hel 
Sodium antimonides, antimonit 
> 
nm cadniun es, 
macnesium nhoar ata. Sodgiu A Qs 
Og! 
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Hardness Tester—Three catalogs de- 
scribing hardness testers now being of- 
fered are: Frank Optical Hardness Tester 
Frank Universal Hardness 
Tester No. 505; and Frank Full Univer- 
sal Hardness Tester 

Opto- Metric Tools, Inc. 2397 


X-Ray Analysis new 12- 
page booklet titled Analysis 

Philips Electronies, Inc. 2398 


new two-page bulletin 
the recently announced low price, in- 
creased capacity, infinite speed selection 
table model centrifuge available 

Precision Scientific Co. 2399 


Humidty Control bulle- 
tin, Bulletin No. 61, illustrates and de- 
scribes the compact self-contained control 
unit, including apparatus for heating, 
cooling, dehumidifying, and circulating 
air into the laboratory. Dry bulb tem- 
and relative humidity within per 


Ross Engineering 2400 


Core data sheet 
titled Constant 
Pressures Core covers the 
application Constametric miniPumps 
core analysis. 


Vilton Roy Co. 2401 


No. de- 
scribes Type Electrometer-Meghom- 
meter. Four-page folder includes ‘text, 
photographs, schematic diagrams, com- 
plete technical specifications, and price 
instrument. 

Walter Trump 2402 


LABORATORY ITEMS 


Plastic Vacuum Desiccator—Combines 
the transparency glass with the impact 
and shatter resistance plastic pro- 
vide the optimum utility and safety. 

Ace Glass, Ine. 1591 


Transducer Autocal 
eliminates 
automatically performing the calibration 
one twelve pressure transducers. 

Allegany Instrument Co., Ine. 1592 


Vacuum Thermo 
automatically records changes 
and changes weight function 
time constant temperature. 

American Instrument Co., Inc. 1593 


Wide Band amplifier 
designed allow complete coverage 
the 6-60 range without any adjust- 
most useful those experiments which 
cover wide frequency range and need 
high gain comparable with tuned ampli- 
fiers covering narrow band. 

Arenberg Ultrasonic Laboratory, Inc. 


1594 


Spectrometer—A direct reading spec- 
trometer with completely automatic glow 
tube readout system has been developed. 


Baird-Atomic, Ine. 1595 


Dial Caliper 
dial caliper gages precision instruments 
for the measurement the thickness 
sheet metal, pipe walls, walls cast 
specimens, profiles, grooves, rounds, 
threads, also foils, cardboard, textiles, 
lumber rubber, and other applications 
where precision instruments for measure- 
ments are needed announced. 


Import-Export Co. 1596 
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Whatever your 


testing problem 
might 


Large-Scale, Microtesting, Fatigue Static, Metallic Non-Metallic 


AMSLER, the world renowned and oldest manufacturer material 
testing machines and mathematical instruments, (founded 1854), offers 
you over 200 different standard testing machines. 


Static Testing Tension, Compression, Bending, Shearing, Creep, 
temperatures from —375° +1500° and load ranges from 
few grams 2,500,000 pounds. 


Fatigue Testing, unilateral, fluctuating, alternating, tension, com- 
pression, bending, shearing, torsion, etc., low elevated tempera- 
tures and speeds from 250 cycles/minute,, hydraulically 300 cycles 
per second, electronically. 


AMSLER Leadership Design Concept and recognized 
industrial and academic authorities throughout the world. The 
dependability Accuracy assures user satisfaction. 


recent introduction, the ingenious AMSLER Vibrophore, opens 
new horizons high speed Fatigue Testing and convenient 
tion damping characteristics and dynamic modulus elasticity. 
chines this type together with the classical Hydraulic Pulsating Test- 
ing Equipment cover dynamic test Range from 250,000 Ibs. 


Your test problems may extreme tensile test .0005” plati- 
num wire fatigue test foot pre-stressed concrete beam, but 


whatever they are, AMSLER will have the answer. 


Your inquiries are invited. 


company, inc. 


manhasset, 


DETROIT CHICAGO LOS ANGELES 
CIRCLE 930 READER SERVICE CARD 
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Walk-In Temperature Test—Conrad 
WB-288-705-705 
able walk-in temperature test facility. 
+350 —100 Test space 
size: wide, in. high, ft. long. 

Conrad, Inc. 1597 


Pressure new pressure pick- 
up, particularly suited rocket and en- 
gine test stand applications, available. 
Known the Type 4-323, has been 
designed for extremely wide 


Universal 
new capacity universal tester has 
been announced. This new, motorized 
instrument greatly increases the working 
range the Dillon line multiflow range 
universal testers, since past models have 
capacity. 

Dillon Co., Inc. 1599 


Oscilloscope—New Model K-270 dual- 
channel oscilloscope offers 


gage and absolute pressure measurements. 


tion plug-in units for impor- 
tant optional circuits. 


‘onsolidated Electrodynamics Corp. 1598 Electronic Corp. 1600 


Now, STANDARD Brinell method 
production testing machine. 

Shows AUTOMATICALLY the 
DIAMETERS the impressions 


OPTICS 


THE WOLPERT-GRIES 
Brinell Hardness Testing Machine 
Type 


Accurate, rapid routine production 
Brinell tests are possible with this 
motorized Reflex type machine. 
Greatly magnified image ball im- 
pression eliminates eye fatigue; 
increases precision 0.02 mm. 
Simple limit stops enable operator 
tell glance whether material 
meets specifications; test cycle may 
varied from seconds. 


Write for 
Bulletin No. A-15. 
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Thermostat—New thermostat 
ticularly useful under corrosive conditions 

permits the thermoswitch unit 
easily changed from one process ex- 
periment another without loss sensi- 
tivity performance. 

Fenwal, Inc. 1601 


Viscometer—-A new viscometer for ac- 
curately measuring and recording the con- 
sistency starch pastes, designated 
the “Corn Industries Viscometer’’ has 
been developed. 

Gaertner Scientific Corp. 1602 


new Model 104, 
brator for calibrating instruments used 
with resistance type force 
cells, rated voltage output ratio basis 
has been announced. 

Gilmore Industries, Inc. 1603 


Drying new constant tem- 
perature laboratory oven with tempera- 
ture range 200 (400 F), with shelves 
adjustable for height every half inch, 
Model has been intro- 
duced. 

Grieve-Handry Co., Inc. 1604 


Power Oscillator—This instrument can 
employed electronic generator 
supply 160 volt amps with less than 
per cent distortion and regulation 
better than per cent. 

The Industrial Test 


Model 
trometer all-purpose instrument for 
measuring voltage, current 
sistance over extremely broad ranges. 
also serves convenient d-c amplifier. 

Keithley Instruments, Inc. 1606 


Titrator—A new coulometric analyzer 
for quantitative analysis announced. 
which the end point reached using 
measured quantity (coulombs) 
tricity, instead measured quantity 
standard chemical. 

Leeds Northrup Co. 1607 


Soft-Beta Isotopes—The Model 6000 
dynacon dynamic condenser elec- 
trometer designed accept and measure 
radioactive carbon-14, tritium, sulfur- 
samples the solid, liquid, and gas 
phases. 

Nuclear-Chicago Corp. 1608 


Scaler—A new model instrument that 
converts any scaler into 
counter for precision measurement 
radioactivity prepared samples of- 
portional counter converter. 

Nuclear Measurements Corp. 1609 


Stress-Strain-Curves—Using new 
converter unit, stress-strain curves can 
now produced with SR-4 strain gages 
combination with electronic recorder. 

Tinius Olsen Testing MachineCo. 1610 


Insulation Tester—Available 
pacities from 100 kva, new 
series test set features: high power 
capacity, low waveform distortion, meter- 
ing directly high voltage output, 
trip-free circuit breaker. 

Peschel Electronics, Inc. 1611 

new warning device 
makes safer use radioactive isotopes 
industry and research. Called the 
Gammalarm, responds directly 
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Quick 
gas chromatography 


vapor phase analyzer 


most practical instrument wide temperature range for the 
analysis gases volatile liquids gas chromatography. 
Based the elution technique, the Cenco Analyzer gives 
simple reliable method analyzing chemical and petroleum 
components quickly and accurately. Built around the popular 
Cenco constant temperature oven, provides sensitive control 
from ambient room temperature 200°C. Handles liquids which 
boil over 300°C. Quick-change columns, built-in gas sampling 
valve and unique liquid sampling feature facilitate analyses. 
Large variety column materials available. 


No. 70130 Cenco Vapor Phase Analyzer comes equipped with 
Gow-Mac detection cell, sensitive pressure regulator, flowmeter 
phthalate, syringe, temperature controls, thermometer, built-in 
regulated power supply, but without recorder $895.00 


Write for Bulletin 275. 


General Officesand Factory—1718-G Irving Park Road Chicago 13, Illinois 


supplies the world Branches and Boston Birmingham 


Central Scientific Co. California—Santa Clara Los Angeles 
Refinery Supply Houston 


Central Scientific Co. Canada, Ltd.—Toronto Montreal Vancouver Ottawa 
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the recognized, safe, permitted 
dose). 


Picker X-ray Corp. 1612 


Zone Melting—Zone melting apparatus 
for preparation and study pure mate- 
rials solid state research now being 
manufactured. device provides the 
necessary mechanical apparatus for linear 
motion heaters samples. 

Research Specialties Co. 1613 


Dry Mixer—The Vibra-Pad neo- 
prene coated pad mounted rugged 
three-speed vibrator accommodate the 
Sepor These units are 
used for mixing fine grained materials 
and obtaining homogeneous splits and 
microsamples. 

Sepor Laboratory Supply 1614 


Soil new and com- 
pact soils load settlement device called 
the Levermatic Consolidation Apparatus 
has been announced. 


Soiltest, Inc. 1615 


Cylinder Carrier—A new type con- 
crete cylinder carrier has been introduced. 
The metal carrier, called the Bristol Car- 
rier, makes possible for the engineer 
technician carry two concrete cylin- 
ders the field the laboratory with 
safety. 

Soiltest, Inc. 1616 


Strain new concept the 
design unbonded strain 
erometers has been developed. The 
utilization gas damping, which in- 


SERIES 1300 


corporated the Model 
ometer, the new design feature. 
Statham Instruments, Inc. 


Chromatography Tank—New paper 
chromatography apparatus for micro 
quantities microliter portions) test 
solution announced. The apparatus 
simple, inexpensive, durable, and com- 
pact. All operations can 
out normal size fume hood, and 
cleaning and storage problems encount- 
ered with larger apparatus are minimized. 

Arthur Thomas Co. 1618 


Tensile Tester—The Model 30LT ten- 
sile tester pendulum type table model 
instrument meeting TAPPI, ASTM, and 
Federal Specifications. equipped 
with the electro-hydraulic drive offering 
infinitely variable pulling speeds between 
in. and in. per min. 

Instrument Co. 1619 


Pressure Calibrators—Improved types 
precision aneroid and dial type ma- 
nometers used portable calibrators 
pressure transducers, announced. 

Wallace Tiernan, Inc. 1619 


versatile, direct dialing, Model YSI 
Thermistemp Temperature Controller 
announced. 

Yellow Springs Instrument Co., Inc. 1621 


INSTRUMENT COMPANY NEWS 


Bausch Lomb Optical Co., Rochester, 
joint statement Carl Hall- 


SERIES 1200 


INSTRUMENT CO., MOLINE, 


Est. Makers Calorimeters and Pressure Reaction Equipment 


PARR BOMB 


auer president Bausch Lomb Opti- 
cal Co., Rochester, Y., and Dr. 
Hasler, president Applied Research 
Labs., Glendale, Calif., announced 
consolidation the two companies. 
Subject the approval the stockhold- 
ers Applied Research Labs., the con- 
solidation became effective April 
Thereafter ARL will operated 
wholly-owned subsidiary known Ap- 
plied Research Labs., Inc., Subsidiary 
Bausch Lomb Optical Company. 


Robertshaw-Fulton Controls Co., Phila. 
33, Pa.—Announced plans construct 
fifth research and development center 
seek out advanced control 
devices for use the home and industry. 
and also engage special developmental 
work under Government contracts. 
called the Eastern Research Center 
and will built 20-acre site located 
miles from the center Philadelphia 
the town King Prussia. 


Testing Machines, Inc., Mineola, 
Y.—Testing Machines, has 
moved Jericho Turnpike, Mineola, 
showrooms and offices and with enlarged 
facilities for manufacture, repair, main- 
tenance, and calibration, can offer 
faster and improved service its many 
customers. new department has been 
opened for the custom designing new 
instruments and for the special modifica- 
tion for testing instruments. 


(Continued page 


Calorimeters 


For determining the heat combustion 
solid liquid fuels, using oxygen 
(or sodium peroxide) the oxidizing 
medium. All have electric motor driven 
stirrers, thermometers and all acces- 
sories for testing solid and liquid fuels. 


Series 1200-Adiabatic Type with Self- 
Sealing Oxygen Bomb. Has circulating 
water jacket enclosing the bomb cham- 
ber. Jacket temperatures are easily 
adjusted for adiabatic operation, thus 
eliminating radiation corrections. Stur- 
dy, well suited for routine research 
calorimetry. 


Series 1300-Plain Type with Self-Seal- 
ing Oxygen Bomb. Has non-metallic 
dead-air insulating jacket. Radiation 
corrections are required. Excellent for 
routine tests, for stu- 
dent instruction. 


Series 1400-Plain Type with Sodium 
Peroxide Bomb. Jacket construction 
similar Series 1300. Useful for 
tine fuel tests, especially localities 
where compressed oxygen not readi- 
available. 


Your Parr Dealer will gladly 
furnish information and prices, 
write 


FOR FURTHER INFORMATION CIRCLE 933 READER SERVICE CARD 
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By-pass valve closing 


In/et 


The Visicorder charts pressure fluctuations 
supersonic inlet 


Model 906 Honeywell Visicorder wrote this record 
Advisory Committee for Aeronautics the Lewis 
Flight Propulsion Laboratory Cleveland. Buzz the 
term used describe unsteady variation pressure 
and airflow characteristics supersonic aircraft 
missile inlet. 

The purpose these Visicorder studies de- 
fine the buzz-free operating limits the inlet, and NACA Engineer examines Visicorder record 


provide the designer with structural load information The HONEYWELL the first high- 
case the inlet inadvertently caused operate frequency, high-sensitivity direct recording oscil- 
buzz during flight. This particularly important be- lograph. laboratories and the field every- 
cause inlet buzz can result fluctuating structural where, instantly-readable Visicorder records are 
loads the order 1000 psf. Depending the inlet the way new advances product de- 
design, this could cause structural failure the inlet sign, rocketry, computing, control, nucleonics 
and loss the airplane. any field where high speed variables are 
High response pressure transducers are used under study. 

measure these fluctuating pressures and the resulting record high frequency variables—and 
electrical signal fed into the Visicorder. Records monitor them they are recorded—use the Visi- 
such this are also necessary the determination corder Oscillograph. Call your nearest Minne- 
the inlet dynamics such delay time. This informa- apolis- Honeywell Industrial Sales Office for 
tion then used design inlet control systems. demonstration. 


Honeywell 
Heilaud 


Reference Data: Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., Industrial Products Group, Heiland Division, 5200 Evans Ave., Denver 22, Colorado 
FOR FURTHER INFORMATION CIRCLE 934 READER SERVICE CARD 
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NEWS LABORATORIES 


Bowser-Morner Testing Labs., Inc., 
Ohio—R. Mowser recently announced 
the addition cycling type 
vibration test equipment their envi- 
ronmental testing division. 


Oliver Cannon Son, Inc., Phila- 
delphia 43, Pa.—Testing and evaluation 
paints, relation customers’ needs, 
will now done Oliver Cannon 
and Son, Inc., the general office prem- 
ises the industrial painting organiza- 
tion. The new 5604 Woodland 
Avenue, replaces one formerly located 
Camden, 


Foster Snell, Inc., New York, 
Davis Bennett, Inc., 194 Front Street, 
Worcester, Mass., 35-year old organiza- 
tion consulting chemists, chemical en- 


Manufacturers Assn., Washington, C., 
wood technologist. 


Clarence Zischkau retiring from the 
staff the Central Research Laboratories, 


American Smelting and Refining Co., 
South Plainfield, J., Mr. Zischkau 


has represented his company Com- 
mittee E-3 Chemical 
Metals and has been serving for some time 
vice-chairman this main group. 
member the advisory and edi- 
torial also has contributed 
the activities number the other 
subgroups including those concerned with 
non-ferrous metals, sampling, 
analytical methods, and precision and 
accuracy methods. Mr. Zischkau 
E-13 Absorption Spectroscopy and 
its subcommittee concerned with methods. 


general 


been 


physical soils and special 
and construction control tests. 


Robert Thulman, consulting engi- 
neer, Silver Spring, Md.; 
Federal Housing Authority (February, 
1958). Personal member 
Served for number years Com- 
mittee C-16 Thermal Insulating Ma- 
terials. 


formerly with 


since 


OTHER SOCIETIES EVENTS 


June 1-4—American Gear Manufacturers 
Assn., 42nd Annual Meeting, The Home- 
stead, Hot Springs, Va. 


June 1-6—National Association Power 
Engineers, National Convention, Am- 
bassador Hotel, Atlantic City, N. J. 


June Naval Architects and 
Marine Engineers, Spring Meeting, Cham- 


gineers, and biologists, was recently ac- 
quired Foster Snell, Inc., New 
York, organization consulting chem- 
ists and chemical engineers. 


Deaths 


(Continued from page 89) 


led developing methods for utilizing 
air-photo maps and existing geologic 
amps expedite highway engineering. 
Olmstead had been member ASTM 
since 1954. served Committee 
D-18 Soils for Engineering Purposes 
and its subcommittees with 


Personals 
(Continued from page 79) 


John Zerbe, formerly research as- 
sistant professor, Small Homes Council, 
University Champaign, now 


associated with the National Lumber concerned 


New research instrument 


Pays Its Way 


The new 
12-ton press, 
inet 
gauges. Controls 
from heat zone. 

controlled 


Gaertner Ellipsometer 


For the investigation and measurement thin films the 


tering. 


nections 


ventilated. 


ing. Blanchard ground 
use elliptically polarized light. 10” platens. Hard 


instrument special interest those working the field 


umns. Easily adjustable 
Solid State Physics. Currently being utilized for the accurate Water 


measurement extremely thin films the Drude, 
Rothen, Tronstad and others. 


They are also adaptable the study birefringence, index 
refraction and other characteristics and phenomena asso- 
ciated with thin films and surfaces, the use elliptically 
polarized light. 

Write for Bulletin 203-58 


designers and manufacturers of precision optical and measuring instruments 
1215 Wrightwood Avenue 


Gaertner Chicago 14, Iilinols, U.S.A. 


SCIENTIFIC CORPORATION Phone: BUckingham 1-5335 
CIRCLE 935 READER SERVICE CARD 
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Closely 
temperature, 
Silent 
mercury relays—no chat- 
hy- 
draulic ram. Element con- 


supports vented for cool- 
rustproof 


cooled 
platens also available. 


Send for Catalog 158 


berlain Hotel, Old Point Comfort, Va. 


June Nuclear Society, 
nual Meeting, Statler Hotel, Los Angeles 
Calif. 


June Libraries Assn., Annual 
Convention, Hotel Sherman, Chicago, 


June Automotive Engineers, 
Inc., Summer Meeting, Chalfonte-Haddon 
Hall, Atlantic City, 


June 9-11—Edison Electric Institute, 26th 
Annual Convention, John Hancock Hall, 
Boston, Mass. 


(Continued page 100) 


This new WABASH 12-TON 


Hydraulic Laboratory Press 


Plastics Molding Plants 


Model 1210-N, 

feature 
packed: Streamlined cab- 
high visibility 


away 


col- 


Makers Wabash 

Platens—Electric Presses from 
Steam Heated— 
Water Cooled. 


Wabash Metal Products Co. 


1571 MORRIS ST., WABASH, INDIANA 


CIRCLE 936 READER SERVICE CARD 
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ACCURATE improves quality control 
LABORATORY JOB-SITE prevents over-design 


TESTING... lowers project costs 


ALL CONSTRUCTION! 


TESTER CT-375 BEAM BLOCK TESTER 
TESTING MACHINE 


Engineering Test Apparatus for Soils, 
Construction Materials, Concrete and 
Asphalt ranging from single items self- 
contained Mobile Laboratories are avail- 
able for immediate shipment. 


EASTERN OFFICE 

4711 WEST NORTH AVENUE CHICAGO 39, ILLINOIS, 


FOR FURTHER INFORMATION CIRCLE 937 READER SERVICE CARD 


ELECTRONIC BALANCER 


with precision, direct reading Hunter 


load ranges from 0-50 pounds 0-200 


pounds. Both types are accurate to better Requiring minimum Space, minimum fixtur' tion, nd r . 

with indicator for Balancer completely elettronic both 

registering maximum load, come complete and location unbalance. provides direct, precise 

with six attachments and wood carrying magnitude and position unbalance. For 

case. Thousands are now use labora- and shops seeking machine with great 

tories, inspection departments, produc- and versatility, the SU-6 offers the very finest 

test standards. cluding prices. COMPLETE 


Most Famous lame Dynamic 


CIRCLE 946 READER SERVICE CARD CIRCLE 938 READER SERVICE CARD 
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(Continued from page 98) 


June Physics Society, 3rd 
Annual Meeting, University California, 
Berkeley, Calif. 


June Association Spec- 
trographers, 9th Annual Symposium 
Spectroscopy,. Pick-Congress Hotel, Chi- 
Ill. 


June Bureau Standards, 
43rd National Conference Weights and 
Measures, Sheraton-Park Hotel, Washing- 
ton, D.C. 


June International Automation 
Congress and Exposition, Coliseum, New 
York, 


June 9-21—International Organization for 
Standardization, Triennial Meeting, Har- 
rogate, England. 


June Society Profes- 
sional Engineers, Annual Meeting, Chase- 
Park Plaza Hotels, St. Louis, Mo. 


June Society Mechani- 
cal Engineers, Semiannual Meeting, Statler 
Hotel, Detroit, Mich. 


June Society for Engin- 
neering Education, Annual Meeting, Uni- 
versity California, Berkeley, Calif. 


June Iron and Steel 
Meeting, Liege, Luxembourg, Charleroi, 
and Brussels. 


June and Petroleum Engi- 
neering Olympia, London, 
England. 


June Society Agricul- 
tural Engineers, Annual Meeting, Univer- 
sity California, Santa Barbara, Calif. 


June Institute Chemical 
Engineers, 50th Anniversary Celebration, 
Bellevue-Stratford, Philadelphia, Pa. 


June 22-27—The Forest Products Research 
Society, 12th National Meeting, Hotel 
Loraine, Madison, Wis. 


June 25—American Society Refrigerat- 
ing Engineers, 54th Annual Meeting, 
Hotel Leamington, Minneapolis, Minn. 


June Society Heating 
and Air-Conditioning Engineers, Semi- 
annual Meeting, Nicollet Hotel, Minne- 
apolis, Minn. 


June Institute Electrical 
Engineers, Summer Meeting, Statler 
Hotel, Buffalo, 


June Society Civil 
Engineers, Multnomah Hotel, Portland, 
Ore. 


June Gas Assn., Annual 
Meeting, Manoir Richelieu, Murray Bay, 


June Association Ex- 
hibit Managers, Summer Meeting, Hotel 
Leamington, Minneapolis, Minn. 


July Electrotechnical 
Commission, Annual Meeting, Stockholm, 
Sweden. 


July the Aeronautical Sci- 
ences, Annual Summer Meeting, Ambassa- 
dor Hotel, Los Angeles, Calif. 


July 1—Technical Association 
the Pulp and Paper Industry, 13th Engi- 
neering Conference, Multnomah Hotel, 
Portland, Ore. 


100 


The 


Paper Loading Materials 


Technical Assn. the Pulp and Paper 
Industry, Monograph Series, No. 19, New 
York (1958), 132 pp.; $5. 


latest TAPPI mono- 
graph, No. 19, covers loading filling 
materials used make papers more 
suitable for various uses, particularly 
the graphic arts industry. 
used fillers were clay, tale, chalk, and 
the like. Modern fillers are prepared 
chemicals, such titanium dioxide, 
barium sulfate, and many others. Each 
the loading materials current use 
receives detailed discussion, which will 
value all paper manufacturers 
and students this field. 


Pulp and Paper Manufacture Bibli- 
ography (1956 and United States 
Patents (1955-1956). 


Technical Assn. Pulp and Paper Industry, 
New York (1957), 1003 pp.; $10. 


1957 Edition 
the bibliography covering literature 
pulp and paper manufacture and patents 
this field now available. 

The 260 journals from which the 
bibliography was 
cover the earth. Subject and author 
index included. 


Nickel and Its Alloys 


National Bureau Standards, Circular 592, 
Government Printing Office, Washing- 
ton (1958); pp.; cents. 


formative publication issued February, 
1958, covering everything from alloy 
steels and cast irons electroless nickel 
plating. Much new information de- 
veloped and released since the issuance 
Circular 485 the same subject 
1950 has been included. The revision 
includes some compact pages 
review the literature through 1956 
and some 1957 references and unpub- 
lished information. Chemical, physical, 
and mechanical properties, well 
much process information, and list 
references are included this useful 
Circular. 


Russian-English Glossary Acoustics 
and Ultrasonics 


Edited Robeson, Jr.; Consultants 
Bureau, Inc., 227 17th St., New York 
11, mimeographed; 192 pp; 
11; $10.00. 


lation terms and expressions taken 
from numerous articles various topics 
the field acoustics, electro-acous- 
tics, and ultrasonics theory. They were 
taken from several thousand pages 
the most recent issues Soviet physics 
and engineering journals, especially 
the Journal Acoustics, the Journal 
Technical Physics, and Radio-Engineer- 
ing. Also included are many terms 
found Russian-texts and English 
texts which have 
The editor has made special effort 
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emphasize the rapidly growing field 
ultrasonics. The glossary concludes 
with list Russian-English equiva- 
lents and names commonly found 
acoustics and ultrasonics theory. 


Protection Against Neutron Radiation 
MEV 


National Bureau Standards Handbook 63. 
Government Printing Office, Washing- 


Because their physical properties 
and biological effects, neutrons present 
special type radiation hazard. 
This handbook reflects the thinking 
The National Committee Radiation 
Protection that the recommended limits 
for maximum permissible dose ioniz 
ing radiations substantially lowered. 
the section protection against neu- 
tron radiation, rules are given which are 
deemed essential for proper protection. 
Other chapters cover the present status 
physical and biological information, 
and radiation protection installation 
and operation neutron sources. 
list further references this impor- 
tant field appended. 


OTS Research Reports 

reports, recently 
made available the public, 
obtained from the Office Technical 
Services, Department Com- 
merce, Washington Order 
number. 


The Effect of Nitrogen and Vacuum De- 
gassing the Properties Cast Alu- 
minum-Silicon-Magnesium Alloy (Type 
356). PB 131351, 75 cents. 

Correlation Literature the Effect 
Testing Temperature the Mechanical 
Properties Wrought Aluminum Base 
Alloys. 131346, $3. 

The Effects of Inelastic Action on the Re- 
sistance Various Types Loads 
Ductile Members Made from Various 
Classes Metals: Part 7—Inelastic Be- 
havior Aluminum Alloy I-Beams with 
Web Section Outputs. 
131556, $1. 

Proceedings of the 1955 Sagamore Research 
Conference: Strength Limitations of 
Metals. 131280, $10.50. 

Pitting Ferrous Systems: Annotated 
Bibliography. 131006, $3.25. 

Development Corrosion Resistant Mag- 
nesium Alloy: Part Tension 
Data Elements. 131444, $1.50. 

Principles and Application Heat Treat- 
ment for Titanium Alloys. 121636, 
$3.50. 

Progress Report the Salt Corrosion 
Titanium Alloys Elevated Temperature 
and Stress. 121637, $1.50. 

Vacuum-Fusion Analysis for Oxygen 
Titanium. 121638, cents. 

Status High-Strength Steels for the Air- 
Industry. 121639, $2.75. 

Nonmetallic Ferromagnetic Materials and 
Devices. PB 131559, $3.75. 

Research and Development Magnetic 
Films. PB 131557, $1.50. (This work 
was aimed expansion knowledge 
ferromagnetic materials and improvement 
of magnetic cores and memory units.) 

Micronic Capacitor. PB 131433, $1.75. 
condensing vaporized metals and dielectrics 
alternate layers under high vacuum.) 

Development Sandwich Construction In- 
organic Radomes, Part 
$1.50. (development ceramic sand- 
wich radome which would resist high op- 
erational skin temperatures) 


(Continued page 102) 
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PROFESSIONAL CARDS 


DUCTILE BISMUTH 
wires, grids, ribbons and films! 


WIRE RIBBON FILM 
last you can take advantage 
extreme sensitivity changes temper- 
ature and magnetic field intensity. Through 
exclusive process, have perfected 
Bismuth ductile form Bismuth that 
can bent without crumbling and break. 
ing. Available insulated bare wires, 
special alloys for thermocouple legs, wire 
form grids for resistance controlled cir- 
cuits and gauss meters, and ribbons 
plastic mounted films for Hall effects. 
other material versatile its applica- 
tion control and testing instrument design. 


CONTROL INSTRUMENTS! 


Write for Complete Information And Prices: 


448 IRWIN ST. MUSKEGON, MICHIGAN 


CIRCLE 939 READER SERVICE CARD 


THE ORIGINAL... 


Shore 
DUROMETER 


The “International Standard” 
for testing the hardness 
rubber and other elasto- 
meric 


FEATURES: 


e Quadrant or round dial 
for fast and accurate 
reading 


e Conforms to ASTM 
D 676-55 T 


e Small enough to be 
carried in the pocket 


e Furnished complete with 
carrying case and stand 


art test block 
The Shore Durometer is available in various models 
for testing the entire range of rubber hardness. 


Write for FREE Descriptive Literature 


Made by the manufacturers of the “Scleroscope’’, for testing the hardness of metals. 


Shore INSTRUMENT MFG. CO., INC. 


90-35A VAN WYCK EXPRESSWAY, JAMAICA 35, 


CIRCLE 940 READER SERVICE CARD 
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Picker GARDRAY 
radiation 


wide intensity range 
Records exposures low as 50 mr, 
high as 300,000 mr. 


wide energy range 


Gamma, beta, x-rays (soft and 
hard) single or mixed exposures, 


“control” safeguard 
Separate control badge guards 
against accidental fogging. 


double-sure identification 
1 code printed on wrapper 
2 x-rayed on film 


loading unloading 
Wear badge as received, return 
intact. 


prompt reporting 


> 


compact, lightweight 


See size above: less than 1 oz. 


attractive, unobtrusive 
Clips firmly, won't catch clothing. 
durable 
Secure snap-locks, won’t come 
undone, won’t break. 


subscribe, call any Picker X-Ray local 
office (see your book) write 
Picker X-Ray Corporation, So. Broadway, 


White Plains, 
CIRCLE 941 READER SERVICE CARD 
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Dependable, easy-to-read, too. 
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Development Sandwich Construction In- 
organic Radomes, Part 
$1.25. 

Photochemical Synthesis Organic Fluorine 
Compounds: Part $3. 
(Organic and organo-metallic fluorine 
compounds were synthesized with the 
primary objective of obtaining monomers 
suitable for polymerization into elasto- 
mers, fluids, and related material 
of high thermal and chemical stability.) 

Fluids, Lubricants, Fuels, and Related Ma- 
terials: Part 5. PB 131405, $6. (de- 
velopment of hydraulic fluids and jet 
engine lubricants for use the range 400 
700 

High-Temperature Hydraulic Fluid. 
131380, $1.75. (Improvement was sought 
the hydrolytic stability silicate-based 
hydraulic fluids operating in the 65 to 
400 F range.) 

High-Temperature Hydraulic Swivel Joints. 
PB 131555, 50 cents. (Flexible plastics, 
such as Teflon, for seals offer greater de- 
velopmental possibilities for use high 
temperatures than ring-type rubber 
packings.) 

Bulk Compressibility Polymers Fabri- 
cents. 

The Branching Reacticn Polymerization 


Styrene and 
PB 131094 $1.75. 

The Oxidative Degradation Large Mole- 
cules. 131384, $1.25. 

Oxidative Degradation Deutero-Poly- 
styrenes. 131409, $1.25. 

Investigation Pressure-Sensitive Sealing 
Tape. 131320, $1.25. 

Investigation Shock Waves Developed 
During Tests Cushioning 
Materials. 131429, cents. 


Methacrylate. 


Progress Report Raw Materials for 
September, 1957. ORNL-2448, $1.25 
Progress Report Raw Materials for 
The Corrosion of Type 347 Stainless Stec| 
in Boiling Digest Liquors. BMI-1252 

$1.25. 

AEC Meteorological Information Meeting 
Feb. 1951, TID-10081, $2.50. 

1958). 

Paper and Allied Products. 
10 cents (1932-1957). 


CTR-334 


Energy Commission unclassified 
search reports for sale the Office 
Technical Services now available, re- 
quest AEC Research Reports Price List 
No. from OTS, Department 
Commerce, Washington 25, 


25th Annual Conference Doble Clients 
Raab Describes Timely Activities ASTM 


Field Electrical Insulation 


The 25th Annual Conference Doble 
Clients was held Boston the Shera- 
ton Plaza January 1958. The 
conference sponsored annually the 
Doble Engineering Company for rep- 
resentatives the client firms which 
use the Doble Engineering service 
electrical insulation problems. this 
year’s meeting, two representatives 
ASTM were invited speak tell 
the conference what ASTM means 
the electric power industry. 
Raab the General Co., rep- 
resenting ASTM Committee D-9, Sub- 
committee IV, and Van Atta 
the ASTM Staff shared 15-min period 
with Mr. Van Atta speaking first and 
describing briefly the highlights many 
committee activities valuable and useful 
the electric power industry. Mr. 
Raab described more detail the 
work ASTM Committee D-9 
Electrical Insulating Materials. The 
essence Mr. Raab’s remarks follows. 


your company can derive large bene- 
fits from participating the activities 
everything else life you 
and your company will benefit direct 
ratio how much you put into it. This 
not one way street. need 
the benefit your operating knowledge 
and experience well understanding 
your problems, both current and an- 
ticipated. turn you will benefit from the 
discussions and have the data 
accumulated research projects and the 
data acquired during the development 
test methods and specifications. 

terest...in that covers the develop- 
ment methods sampling and test- 
ing, and the formulation specifications 
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for insulating materials, includ- 
ing research concerning the properties 
such materials and products. Specifically 
this means such materials insulating 
varnishes, paints, lacquers, plates, tubes, 
rods and molded materials, liquid insula- 
tion, products, and 
treating compounds, insulating fabries and 
papers, mica products, and magnet wire 
insulation mention some the major 
classifications. addition also covers 
the development variety electrical 
test methods and special group study- 
ing the effects nuclear and high energy 
radiation. 

sulations particular interest and 
the one most familiar with. 
the moment covers 
askarels, and cable oils, but believe 
that the very near future will also 
actively cover dielectric gases, 
liquids for application and any 
new types dielectric liquids which may 
be developed. 

new group...is embarking the 
study stability test for liquid impreg- 
nated paper. This group will undoubtedly 
cover both cable and transformer oil 
this respect. 

particular the work 
which has been going jointly with the 
American Institute Electrical Engineers 
covering the development suitable field 
test methods and the issuance two 
for the Maintenance Trans- 
former Oil the Field, and more recent 
one—the Maintenance Transformer 
Askarels the Field. 

The meetings D-9, Subcommittee IV, 
are very informal and the free discussion 
and interchange ideas encouraged. 
difficult see how you your com- 
pany afford not participate this 
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will radiograph inch 
minutes 


under 


anywhere 


time for other 
thicknesses 


0.5 min 


2.8 min 


min 


min 


Ss” 1.4 


Wheel “Cyclops” into action like this—then walk 
away. Start exposure electrically from remote, 
fully protected position. Come back fifteen 
minutes and find the job done. 


Cyclops “natural” for radiographing 
massive castings and weldments steel, dense 
alloys, even solid lead inches thick. 


Whatever the nature your need for radiographic 
fluoroscopic inspection, probably have 

just the machine the job for you. 

The Picker spread equipment spans the range 
from x-rays (for paper-thin materials) 

2-3 MEV equivalent Cobalt units. 


For information and advice concerning any phase 
radiation-utilization, contact any Picker 
District office (see local book). write, 
telephone wire Picker X-Ray Corporation, 


eration under South Broadway, White Plains, 


FOR FURTHER INFORMATION CIRCLE 941 READER SERVICE CARD 
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Your best move UNITRON... 


for COMPLETE LINE METALLURGICAL MICROSCOPES! 


UNITRON’S Complete Line Metallurgical 
Microscopes and Accessories covers the needs 
Research, Industry and Education. 


Quality optics advanced optical and 
mechanical design unique and convenient 


proven performance are the reasons why... 
THE TREND UNITRON! 
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Sine- and square-wave outputs 
Wide frequency range 

Readily swept with G-R Dial Drives 
Small size 

Fast responding AVC 

Calibrated output control 

Output constant with frequency 
High output 

Precision frequency control 
Compact and rugged 

Inexpensive 


(50 Output for Loads 500 
Ohms and Higher: No-load output is 0-7 v, 
constant to within =1 db up to 200 kc; 
no-load distortion less than 1% from 
200 c to 10 kc, less than 1.5% over 
entire frequency range; hum at least 


High-impedance (12.5 K © ) Output for Loads ef 10 
Kilohms and Higher: No-load output ‘s 0-45 v, 
constant to within =1 db from 200c to 
150 kc; no-load distortion less than 
Type 1210-C Unit R-C Oscillator, $1 80.00 from 200c to 200 kc (distortion reduced 
under load); hum at least 50 db below 
maximum output level. 


The NEW General Radio 1210-C Unit Oscillator the only oscillator its 
price range offer three separate output systems. Square waves and high- 
low-impedance sine waves are yours turn knob. 

This oscillator unmatched its class for all-around versatility. addition 
its usefulness source sine and square waves for work audio, ultra- 
sonic, and low radio frequencies, the 1210-C can employed modulator for 
r-f oscillators, and trigger for pulse generators. 

Specifically designed for this instrument are two accessory Synchronous-Dial 
Drives that readily attach the oscillator frequency control, allowing auto- 
matic plotting and display amplitude frequency characteristics. Laborious 
point-by-point measurements are eliminated this inexpensive sweep-driven 


oscillator system used with conventional recording equipment. 


Frequency Range: 20-500,000 cycles Requirements: 6.3 
at50 ma; Type 
1203-B Unit Power Sup- 


ACCESSORIES 


Type Synchronous Dial Drive, sweeps 
through one frequency decade sec; 
908-P2 takes sec per decade, $29.00 
for either. 


Frequency Controls: Range selection switch 
and 4-inch precision gear-driven dial. 

ply ($40.) recommend- 
Dial has two scales, 2-20 and for operation from 


that covers each decade about Type 480-P4U3 Relay-rack for mounting 
turns. Fastening Power Supply: The Type 1210-C both 1210-C Oscillator and 1203-8 Power 
Oscillator can firmly and perma- Supply one panel, $10.85 


Frequency Accuracy: +3%. 


nently attached any G-R Unit Power Type 1210-P1 Detector and Discriminator pro- 
Output Control: Logarithmic, calibrated Supply using the two stainless-steel vides necessary voltages for convenient os- 
0-50 db. locking strips supplied with oscillator. cillograph display, $80.00 


GENERAL RADIO Company 


NEW YORK AREA: Tel. WOrth 4.2722, N. J. WHitney 3-3140 CHICAGO: Tel. Village 8-9400 
PHILADELPHIA: Tel. HAncock 4-7419 WASHINGTON, D. C.: Tel. JUniper 5-1088 
SAN FRANCISCO: Tel. Whitecliff 8-8233 LOS ANGELES 38: Tel. HOllywood 9-620! 
in CANADA, TORONTO: Tel. CHerry 6-217! 


WE SELL DIRECT. Our District Sales 
Offices are staffed by engineers especially 
trained to help you in the selection of instru 
ments and measuring systems best suited 
to your needs. We weicome your inquiries — 
will help solve your problems. 


FOR FURTHER INFORMATION CIRCLE 943 READER SERVICE CARD 
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4-SCREW 1,000,000 LB. HYDRAULIC 
Universal Testing Machine 


Exclusive 4-screw design assures maximum stabil- 
ity under load. 


Electric lift plus push button, air operated grips for 
simple specimen insertion and removal. 

18-foot clearance for tension 
63-inch clearance between screws. 

Rugged hydraulic loading system. 

load indicator with ranges. 


Available, shown, with automatic controls for 
tension, compression and cyclic testing. 


Only Tinius Olsen offers hydraulic four screw high capacity 
testing machine—unmatched for ease operation, stability 
and dependability. Evaluate your high capacity testing require- 
ments terms the Olsen Super 

Write today for information. 


Incidentally, the largest testing machine million 
compression unit built Olsen 1912 and still used 
the Bureau Standards. 


TINIUS OLSEN 


TESTING MACHINE COMPANY 
2020 EASTON ROAD WILLOW GROVE, PA. 
jemark 
Pat. Testing and Balancing Machines 


FOR FURTHER INFORMATION CIRCLE 944 READER SERVICE CARD 
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